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Mix years of experience in recruiting, training and 
the subsequent moving into jobs of young engineers 
in the chemical and allied processing industries have 
shown how few young men seeking careers as chartered 
electrical engineers have any idea that the jobs available 
in the chemical industry compare favourably in challenge, 
intellectual interest, variety and reward with those to be 
had in the electrical manufacturing and electricity supply 
industries. The commonly held opinion that most 
electrical engineers in the chemical industry are neces- 
sarily mainly engaged in routine maintenance of the 
electrical and instrument installations is completely false, 
and in fact there are more careers available in research 
and development, design, erection and operation, as well 
as many Openings in chemical-plant management, work 
study, the commercial and personnel fields, and all the 
way up to higher management and directorship. 

In Great Britain there are over 200 separate companies 
comprising the chemical industry, and these range in 
size from medium to very large. Some buy all their 
power from the Area Boards, but many generate a large 
proportion of their own electricity; some of the private 
power stations exceed 100 MW in capacity, having large 
boilers around the 5000001b/h mark at pressures exceed- 
ing 17001b/in2. It is of interest that the first, and five out 
of the first seven, cyclone-fired boilers to be com- 
missioned in this country are in chemical works. 

The industry as a whole is far more highly instrumented 
than most others, and much of the original research and 
development work required to provide the most suitable 
instruments has been and is being done within the 
industry. Electrical engineers are employed in this field, 
and their work is not confined purely to electrical 
instruments or controls. Much of the original develop- 
ment of the fabrication, heat-treatment and welding of 
high-alloy steels was also done in the industry, and it is 
the main bulk source of metals new to engineering, such 
as titanium, zirconium, beryllium, germanium and 
silicon. Here again there are jobs for electrical men. 

Much of the electrical equipment in the factories has 
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to work in highly corrosive and/or explosive situations, 
and development work continues on complicated and 
delicate control apparatus required to function con- 
tinuously in these conditions. Like the electricity supply 
industry, the chemical industry runs day and night all 
the year round, but instead of selling only one product— 
electricity—it sells literally thousands. The manufacture 
of these cannot be interlinked as electricity networks are, 
so that failure of electrical apparatus may have conse- 
quential effects that are financially out of all proportion 
to the cost of the failed equipment. This makes the 
planning of factory distribution systems, and the choice 
of the electrical apparatus, much more of an exercise in 
economics. The financial gain in standardizing materials 
and methods has to be balanced carefully against 
possible stagnation of thought. 

In many of the chemical and processing industries the 
use of electronic control equipment, either by itself or 
associated with computers, is growing in importance 
where high speed and accuracy of control are essential 
and where the compounding of materials must be con- 
trolled at all times to give the most economical mixture. 
Such installations are used to determine the optimum 
parameters for a given reaction, and by automatically 
adjusting flows, pressures, temperatures and the like they 
give increased outputs of more consistent quality than 
can be obtained by manual control. 

Many of the large firms in the chemical industry 
design their own chemical plant, buildings and services, 
including their power stations, as well as carry out the 
construction and operation of them. While, apart from 
instrumentation, it is true that little or no design of 
electrical machinery and apparatus is done, the lay-out 
of the factory distribution system, the sequence control 
of motors, and the development of special drives are 
highly specialized and require the application by well- 
trained engineers of the accumulated experience of many. 

One of the outstanding advantages and a challenge to 
electrical engineers is that the chemical industry is staffed 
at professional level largely by university graduates, 
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including chemists, physicists, and engineers of various 
categories. These work in teams engaged on one of 
the many types of job, including research, develop- 
ment, design, erection, maintenance and operation. The 
bringing together of such people, highly trained in 
differing disciplines, is most stimulating. 

There is much talk that engineers should specialize 
while young in a particular small section of engineering. 
This may be desirable and even necessary for the few, 
but the all-too-common custom in the engineering world 
of placing a young man in his late twenties on a job he 
is expected to do for life, such as switchgear design, 
protection engineering or overhead-line erection, etc., 
must be stultifying to anyone with a broad outlook and 
ambition. It is customary in larger firms in the chemical 
industry to move engineers about from one job to 
another at frequent intervals, at least for their first 
10-15 years, in order to give them ever wider experience 
and so fit them for the highest posts. This applies to 
electrical engineers, especially those who are not too 
wedded to their own specialization. 

The chemical industry, by the very nature of its 
business, must continuously look for new materials to 
make and sell, for cheaper methods of making better 
existing products, and for new markets. Competition in 
the world’s markets is fiercer year by year. The chemical 
industry must be spending not less than £100 million 
every year on new assets. This is the challenge of the 


industry to young engineers, providing all the time new 
jobs, new problems and the opportunity of promotion, 
The chemical industry has for many years spent much 
time, thought and money on training professional 
engineers. Postgraduate courses are run in many works, 
designed to comply with the requirements of the major 
Institutions, though some feel that the guidance given 
by these as to the content and especially the length of 
training is not the most suitable for the process industries, 
It is strongly held that intensive training and careful 
supervision should permit less time to be spent on the 
shop floor on tools and machines and so allow an earlier 
start on a responsible job where the young engineer’s 
academic training could be used earlier and the keen man 
would always be made to feel a sense of urgency. 
There are many openings for chartered electrical 
engineers in the chemical industry, and these are of a 
wide scope and at least as exciting and challenging as any 
that can be found in more traditional engineering fields. 
Especially for those electrical engineers who are not 
content to jog along all their days in a narrow field, the 
close contacts in the chemical and allied processing 
industries with other engineers and with scientists, the 
continual striving after better plants and improved pro- 
ducts, and the opportunity to spend large sums of money 
on one’s own new ideas for improved chemical plants, 
many of which are at or near the frontier of technological 
knowledge, must prove a stimulating challenge. 





SPEGIAL GENERAL MEETING, 2nd NOVEMBER 1961 


Members approve new Divisional plan 


(om members voted on the 2nd November 1961 in 
support of the Council’s plan for replacing the present 
specialized Sections by a Divisional structure, designed to 
improve The Institution’s handling of its activities as a 
learned society. 

Under the scheme, the present four specialized Sections 
will be replaced by three Divisions—Electronics, Power, and 
Science and General—and each Division will work through 
about ten relatively specialized Professional Groups. The 
30 Groups will together cover the whole range of electrical 
engineering, and their number and coverage can be modified 
quickly to reflect any change of emphasis in the technological 
scene. New research and development can be followed up 
without delay by the formation of corresponding new Pro- 
fessional Groups. 

At a Special General Meeting, proposals were made for 
certain Bye-law changes, which the introduction of the new 
structure will necessitate. On a show of hands, these were 
approved by an overwhelming majority of the 284 members 
present, only five voting against. 


Interdependence 


Little comment on the proposed Bye-law changes was 
offered. One member asked the meeting to consider carefully 


712 ; 


the possible effects of dividing The Institution’s activities too 
firmly under ‘electronics’ and ‘power’; to this Mr. A. H. 
Mumford (a Vice-President, and Chairman of the panel 
responsible for evolving the Divisional scheme) replied that 
the intention was to recognize the interdependence of these 
two branches of the science by a sufficiently flexible structure 
and a ‘central’ Division dealing with subjects of common 
interest. 

Another member questioned the method proposed for 
registration of members in the Electronics and Power Divi- 
sions*; but, because this did not form part of the matter 
before the meeting—i.e. the amendment of the Bye-laws so 
as to permit the setting up of a Divisional structure—he was 
ruled out of order by the President. 

Allowance by the Privy Council is needed before the 
necessary changes can be written into the Bye-laws, but the 
Council are losing no time in preparing for the introduction 
of the new scheme in October 1962; it is hoped that long before 
this the authority to proceed will have been received. A fuller 
report of the meeting, together with an account of Bye-law 
changes, will then be published in the Journal. 


* It is intended that the method of registration of members in the Electronics and 
Power Divisions will be exactly similar to that applying for many years past to 
membership of the specialized Sections; for the Science and General Division 
nothing more than a request for registration will be required 


JOURNAL J.E.E. 














much 
ional 
orks, 
najor 
given 
th of 
tries, 
reful 
1 the 
arlier 
eer’s 
man 


rical 
of a 
any 
elds. 

not 
, the 
sing 

the 
pro- 
ney 
ints, 
sical 


too 


nel 
hat 








An electrical engineering review 


SERIES CAPACITORS IN TRANSMISSION SYSTEMS 


ERIES capacitors are of use in transmission and distri- 
bution circuits whenever it is desired to counteract the 
effects of the series inductance of the system. Excessive 
series inductance in a system usually results in one or 
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a simplified equi- 
valent circuit 
b vector diagram 
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more of the following unsatisfactory operating conditions: 


(a) A large phase shift occurs between the ends of a 
system, so that instability develops at a power-transfer 
level that is too low, on the grounds of either economy 
or security 

(b) The voltage drop becomes excessive 

(c) Unequal load division of parallel feeders in a net- 
work occurs, restricting maximum power transmission. 


Series-capacitor installations in transmission systems 
are usually undertaken when condition (a) occurs. 
Distribution-circuit applications are most usually con- 
cerned with problems of regulation, i.e. condition (b). 
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621.315.1.016.352: 621.319.4 


Applications of series capacitors in transmission circuits 
are discussed. The beneficial effect of such installations on 
stability, power transfer, regulation and load sharing is 
considered. As a practical example, the economic back- 
ground to the choice of a series-capacitor bank against 
alternatives is studied for a large American installation. 
Finally, the technological problems of series-capacitor 
protection are presented, and the practical solutions are 
outlined. 

The author is Chief Engineer, Capacitor Division, 
B.1.C.C. Ltd. 


R. O. M. POWELL, B.SC.(ENG.), GRADUATE 








Improvements in the load division of parallel feeders can 
result from the use of series capacitors in transmission 
or distribution networks. 

The characteristics required of capacitor dielectrics for 
all types of series application are usually the same, 
namely an economically rated capacitor for normal load 
conditions capable of being overstressed repeatedly for 
short periods without detriment to life. Installations on 
distribution systems usually require simple protective 
systems, to allow an economic rating of series capacitor 
to be used. When dealing with transmission applications, 
protective gear is complex: and the technological prob- 
lems of development and design of suitable protective 
equipment have in the past, in spite of potentially large 
economic benefits, retarded the advancement of the 
series capacitor in this field. 


Series capacitor as a transmission circuit-element 


The use of the capacitor in shunt applications for 
industrial power-factor correction is well known, and the 
economic benefits of such installations can be readily 
demonstrated. While the benefits of series capacitors are 
equally tangible, they are not so easy to demonstrate. 
The rigorous calculation of the effect of series capacitors 
in long transmission lines is tedious rather than compli- 
cated. For this reason, the methods to be described are 
based on the technique usually applied to short trans- 
mission links, where the effects of line-charging current, 
or shunt capacitance, are neglected and the remaining 
line constants are depicted as ‘lumped’ instead of 
distributed values. 

An idealized transmission link is shown in Fig. la, 
where R and X, are respectively the total series resistance 
and inductive reactance in ohms, X¢ is the ohmic 
reactance of a series capacitor, V; and Vz are the sending- 
and receiving-end line voltages respectively, and J is the 
load current. 
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From the vector diagram Fig. 1b, the regulation or 
voltage drop AV of the system can be defined as follows: 


AV = V3 ][R cos 6 + (X, — X¢) sin 8] 


The reactance of the capacitor balances the inductance 
of the transmission link. This clearly has a beneficial 
effect on the system regulation. The conditions X¥, < X¢, 
X, =Xc and X,> X¢ are referred to as overcom- 
pensation, 100°, (or full) compensation and undercom- 
pensation respectively. 

In transmission systems, overcompensation is not used, 
although applications of this type are sometimes found 
in distribution systems and special load-circuit applica- 
tions. Examination of the regulation formula shows that 
by varying the quantity X¢ the regulation can be 
increased or decreased at will, provided that sin 6 + 0. 
As @ is the phase angle, the condition sin 6 = 0 represents 
unity load power factor. 


Effect of circuit constants on series capacitors 


It is common on long transmission links to transmit 
power at high power factors, i.e. sin @ > 0, for general 
economic reasons. This does not invalidate the use of 
series capacitors however, as with long lines there is 
automatically a large phase shift or change in power 
factor along the length of the line, so that the capacitor 
can still improve regulation. 

The relative magnitude of the line resistance R and 
reactance X are also important when considering the 
effects of capacitors on regulation. Low values of resis- 
tance compared with reactance provide the best con- 
dition for series-capacitor applications. This is usually 
the case for transmission lines operating at high voltages 
with large-diameter line conductors. Series-capacitor 
installations for regulation in distribution circuits with 
small conductors are often not practicable, however. 
because of adverse R/X ratios, unless overcompensation 
is contemplated. 


Rating and output of a series capacitor 


As the capacitor is in series with the transmission line, 
it must be capable of carrying the load current of the 
line. The reactive-power rating, or output, of the capaci- 
tor is 7X¢ x 10-3 kVAr per line, and the output varies 
with the line current. For the shunt capacitor, the output 
of a capacitor bank is controlled by the applied voltage, 
and a fixed level of correction is therefore provided, 
irrespective of load current. One attractive feature of the 
series capacitor is this dependence of output on load 
current, for it is entirely automatic and immediate in 
response; while, in the shunt case, switching routines of 
subdivided banks, initiated by relays, have to be used to 
provide a system responsive to the demands of the load. 


The series capacitor and power transfer 


The vector diagram Fig. Ic can be used to derive a well 
known formula for power transfer. If P is the power per 
phase, then P = VgIcos 0 = Vs Vpsin B(X, — Xe). 
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The power transfer can be seen to vary inversely with the 
equivalent inductance and directly with the sine of the 
angle 8 between the receiving- and sending-end voltages, 
Theoretically, maximum power transfer for a fixed equi- 
valent inductance occurs when sin 8 = 1 or B = x2. 

For transmission systems, however, values of 8 must be 
restricted to an angular displacement of 15°-20° for the 
phase shift between sending and receiving terminals of 
the link. This is because angular displacements also 
occur in the generating equipment, distribution circuits 
and load, which together must total less than 7/2. The 
total angular displacement from end to end of the 
complete system must be controlled to a value less than 
7/2 to allow some margin for any transient disturbances 
caused by faults in the system. 

The evaluation of safe-working angular displacements 
for a large interconnected system is a highly specialized 
task and includes studies of the transient characteristics 
of rotating machinery in the system and the effect of 
fault-clearance times on the variations of the displace- 
ment angle. Analogue computers are commonly used 
nowadays to facilitate such studies. 


Advantages of the series capacitor 


The series capacitor, in reducing the effective impedance 
of the transmission link, allows an increase in power 
transfer and/or a reduction in the displacement angle 8. 
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2 Cost analysis of increasing Grand Coulee—Midway trans- 
mission capacity 


a 2 Drake conductors + 1 Pheasant conductor 

b 2 Drake conductors + 1 compensated Pheasant conductor 
(series capacitor of 28-69 reactance) 

ce 3 Drake conductors 

d 4 Drake conductors 


The most important practical advantages that result 
from such a use, with respect to power transfer, are: 


(i) An increase in power transfer for a fixed displacement 
angle, i.e. the power-stability limit of the system is 
increased 

(ii) A more economic choice of numbers of parallel 
circuits and/or system voltage may be possible, provided 
that the capacitor is considered as part of the transmission 
equipment in the planning stage. 
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Distribution of load in parallel circuits 


In a power system, transmission links between the 
power production and utilization centres always consist 
of multiple 3-phase circuits. With an interconnected 
system, these parallel circuits may not traverse the same 
route or they may consist of circuits using differing con- 
ductor sizes, mechanical constructions, terminal trans- 
formers, etc. The effect of such dissimilarities is often a 
situation where economic load sharing between the 
parallel circuits is difficult to arrange and, in addition, 
the limit of power transfer through an interconnected 
network still occurs when the transfer in only one of the 
circuits reaches a maximum level. 

Considering a simple case where the transmission 
circuits have identical length and constructional features 
but different conductor cross-sections, the load will 
divide in the ratio of the circuit impedances, i.e. if 
P,, Z, and P,, Z, are the power loading and impedance 
of the two circuits, then P,/P, = Z,/Z,. The ideal division 
from the economic point of view would be P,/P, = R»/R,, 
where R, and R, are the resistances of the two trans- 
mission lines. 

As was pointed out earlier, the reactance of a line 
conductor does not decrease linearly with increasing 
conductor size, as does the resistance, so a series capacitor 
can be used to modify the line reactance to provide the 
desired impedance characteristic. If R; < R,, and X, 
and X, are the reactances of the transmission lines, a 
series capacitor of reactance XQ can be chosen so that the 
ratios R,/(X,; — Xc) and R,/X, can be made identical, 
in which case P,;/P, = Z,/Z, = R,]R,. Before the advent 
of series capacitors, the impedance of parallel circuits 
could be adjusted only by increasing the impedance of 
the circuit having the least reactance by inserting a series 
reactor. 

If Rj < R, as before and Xp is the reactance of a 
series reactor, the ratios can be adjusted so that 
R,|X, = R2](X2 + Xp). This arrangement is obviously 
inferior to the capacitor method, as the impedance of the 
parallel circuits is increased, impairing the regulation and 
the power-transfer characteristics. On the other hand, the 
use of a capacitor improves the regulation and stability 
characteristics of the system. 


A practical example 


The following example of the application of series 
capacitors is taken from a study made of a 100 mile 
230kV transmission link in the Bonneville Power 
Administration system in the United States.* 

The problem was to extend the transmission capacity 
provided by an existing twin-circuit transmission line 
between a hydroelectric station at Grand Coulee and an 
intermediate point on the system, known as Midway. 
Future plans included reinforcement that would provide 
alternative means of feeding load centres beyond Mid- 
way. The timing of these extensions was uncertain, 
however, and it was necessary to carry out reinforcement 


° DeMmuTH, O. A., and HARRINGTON, E. J.: ‘230kV series-capacitor installations 
on Bonneville Power Administration’s system’, C.I.G.R.E., Paris, 1954, paper 327 
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of the Grand Coulee-Midway link, bearing in mind that 
on completion of the extensions the load would fall 
substantially. 

The method adopted for the proposed extension had, 
ideally, to provide the increased capacity at minimum 
cost and to permit operation at a high level of loading 
initially, and finally at a reduced level, with the minimum 
of operational cost in both cases. The existing trans- 
mission line consisted of two 230kV circuits using steel- 
cored aluminium conductors of 0-393in.? equivalent 
copper area—‘Drake conductors’. 

Four alternatives were considered: 


(a) The construction of a third circuit with 0-628in.? 
equivalent-copper-area conductors—‘Pheasant conduc- 
tors’ 

(b) The construction of a third circuit with Pheasant 
conductors including a series capacitor in the third 
circuit rated at 59400kVAr 

(c) The construction of a third circuit with Drake con- 
ductors 

(d) The construction of a third and a fourth circuit with 
Drake conductors. 


The modified Grand Coulee-Midway system was 
required to transmit up to 750MW before alternative 
reinforcement could be introduced; subsequently, the 
load was anticipated to fall to 300-400 MW. 


Comparison of alternative systems 


The annual transmission costs of the four alternatives 
were evaluated. The costs included charges for operation 
and maintenance and for the interest and replacement 
of the capital cost of the new equipment for each 
reinforcement scheme. Fig. 2 shows the results of this 
examination in the form of a graph of annual transmission 
costs in dollars per kilowatt-year against transmitted 
power in megawatts. The stability limit shown on each 
characteristic corresponds to a line displacement angle 
of 20°. This value had previously been determined by 
computer studies of the system. 

Curve a shows that the addition of a Pheasant- 
conductor circuit to the existing Drake circuits provides 
the most economic operating condition for 380-600 MW 
loads. The arrangement is not capable of transmitting 
750 MW, however, and so could not be considered for the 
initial part of the reinforcement programme. 

The use of an additional Pheasant-conductor circuit 
with a series capacitor (curve b) increases the stability 
limit to 730MW, and the most economic loading con- 
dition for this arrangement is in the 600 MW region. By 
the use of a series capacitor, the transmitted capacity has 
been increased by 120MW over scheme a. The incre- 
mental cost of this increased capacity, scheme a against 
scheme b, was $765000. This increase in capital cost is 
reflected in the higher annual costs at lower loading for 
scheme b, while at higher loadings the improved operat- 
ing efficiency of the compensated arrangement more than 
offsets the contribution of the increased capital charges. 
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The effect of building an additional circuit with Drake 
conductors (identical to the existing circuits) is shown in 
curve d. This again is not a practical proposition because 
of the low-stability limit, and, even if this could be 
improved, the operating costs at loads above 400 MW are 
higher than in alternative a. Curve ¢ shows the effect of 
building two additional Drake circuits. Here the stability 
limit is more than adequate for the short-term require- 
ment. The capital cost of this scheme was some $2410000 
above that of scheme a, however. This is reflected in the 
high annual cost throughout the range of power-transfer 
values under consideration. 


The final solution 


Alternative b was chosen as the best method for meeting 
the short- and long-term requirements. After the period 
of loading up to 750 MW had passed, the capacitor bank 
could be removed and re-employed elsewhere in further 
series or shunt application. The characteristics of scheme 
a would then apply to the system for power transfers of 
300-400 MW. 

The series-capacitor bank was to be built on the system 
of using small unit-type capacitors connected in series— 
parallel groupings. This would facilitate further use of 
the capacitors at other sites when they were removed 
from the Grand Coulee-Midway line. The useful pro- 
perties of the series capacitor in increasing stability 
limits and assisting in problems of load sharing are 
clearly demonstrated in this example. In addition, the 
use of a series capacitor in the transmission system 
offered attractive annual costs, from both the capital and 
the operating expenditure points of view. The extreme 
flexibility of capacitor banks built on the unit principle 
is also an attractive feature in times of rapid expansion of 
the system. 


Protection of series capacitors 


As was shown earlier, the output of a series capacitor 
is a function of line current ]7X¥¢ x 10-3 kVAr per line. 
On transmission systems, during fault conditions, 
increases in line current of an order of magnitude are 
not uncommon. Such a condition would result in the 
capacitor bank providing a hundredfold increase in 
output over the full-load condition. 

In spite of the fact that faults persist for short intervals, 
it is never an economic proposition to design capacitor 
dielectrics to withstand such overloads without protective 
devices. The economic solution for large banks is always 
to design for the full-load line-current conditions and to 
provide protection against damage to the capacitors 
owing to overvoltages during overload conditions. 


Requirements of the protective scheme 


The overvoltage condition on the series capacitor 
arises when currents in excess of normal-load current 
flow through the capacitor impedance. Most capacitor- 
protective schemes make use of the increase in voltage 
across the terminals of a series-capacitor installation in 
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a fault condition to initiate the protective circuits. In the 
simplest form, the protection consists of a spark-gap set 
to arc over at a predetermined level. Operation of the 
gap at the desired level effectively short-circuits the 
capacitor and removes the overvoltage. 

When faults occur in long transmission systems, 
stability is endangered owing to the transient variations 
in displacement angle, caused by the onset of the fault 
current and by the loss of transmission capacity of faulty 
circuits during clearance. It is at times such as these that 
the beneficial effects of a series capacitor on stability 
margins are most required. During these conditions the 
capacitor-protective system must reinsert the capacitor 
as soon as possible after fault clearance. 

Simple spark-gaps will not, unfortunately, perform 
this function of rapid reinsertion, as, once the arc is 
initiated in the fault-current condition, the reduction to 
the load-current level, on fault clearance, passes unnoticed 
by the gap, which carries on conducting. For this reason, 
a form of self-extinguishing spark-gap is usually employed. 
In addition, a typical system would include a by-pass 
switch and a back-up gap, both placed in parallel with 
each phase of a complete series-capacitor installation. A 
schematic of a protective system with means for isolating 
the series-capacitor bank is given in Fig. 3. 


Functions of the protective equipment 
The functions of the various items of equipment are: 


(i) The main gap must flash over at predetermined levels 
to protect the capacitor dielectric from overvoltages 
during the passage of fault currents. The gap calibration 
must not vary with repeated operation 

(ii) The back-up gap is provided so that, in the event of 
non-operation of the main gap, some means of protecting 
the capacitor bank from rapid increases in applied voltage 
is available 

(iii) The capacitor must be reinserted in the line auto- 
matically, and, where considerations of stability are 
concerned, the reinsertion must be as rapid as possible. In 
normal fault conditions, the main gap ensures that these 
requirements are met by virtue of the self-extinguishing 
feature 

(iv) The by-pass switch must close across the capacitor 
during extended periods at voltages in excess of nominal 
but at levels too low to initiate main-gap operation 

(v) The by-pass switch must close if the main gap 
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continues arcing for an excessive length of time or if the 
back-up gap flashes over 

(vi) The by-pass switch can also be arranged to close to 
cater for faults internal to the capacitor bank that do not 
constitute system faults, i.e. serious changes in capacitance 
of the capacitor-bank subsections owing to failure of 
unit capacitors etc. 


Some practical considerations 


Self-extinguishing gaps have proved difficult to design, 
but satisfactory systems have now been developed work- 
ing on both the air-blast and the magnetic blow-out prin- 
ciples. The setting for the main-gap initiation is usually 
about 24 times the rated voltage of the capacitor bank. 
Work on capacitor dielectrics has demonstrated that the 
capacitor units can stand such transitory overvoltages 
without any serious detriment to life. 

Design of the over-all equipment is complicated by the 
fact that large installations of capacitors weighing many 
tons have to be installed with full line-to-earth electrical 
clearances. Auxiliary supplies for the operation of the 
protective gear must also be isolated from earth. The 
technological difficulties in the development and design 
of protective systems to meet the onerous conditions 


outlined have been responsible for the slow introduction 
of series-capacitor systems mentioned earlier. 

These difficulties have, however, been overcome, and 
there are now a number of large series-capacitor instal- 
lations, with automatic protection of the type described, 
working satisfactorily. 


Summary 


The value and practicability of large series capacitors 
as an integral part of transmission-system installations 
have already been demonstrated in Sweden and the 
United States. Capacitor installations are particularly 
effective on transmission lines where problems of load 
transfer, stability and load sharing are under considera- 
tion. Large economic benefits, both in initial capital cost 
and in operational expenditure, can be achieved by the 
intelligent use of the series capacitor. Moreover, the use 
of series capacitors has extended the maximum distance 
that power can be transmitted with alternating current. 

Now that operational experience of large installations 
is available, the number of series-capacitor applications 
in a.c. transmission systems can be expected to grow in 
sympathy with the inevitable increase in the world-wide 
demand for electrical energy. 





BRITAIN’S DEMAND FOR SCIENTIFIC MANPOWER IN THE NEXT DECADE 


T= Statistics Committee of the Committee on Scientific 
Manpower of the Advisory Council on Scientific Policy 
have prepared a Memorandum (Cmnd. 1490) ‘The long-term 
demand for scientific manpower’ (H.M.S.O., London, price 
ls. 9d.). The report presents a well balanced and clearly 
argued forecast of the possible future demand for, and supply 
of, scientists and technologists. It reaches the heartening 
conclusion that we may expect to reach a balance between 
supply and demand, which up to now has seemed almost as 
remote as the end of the rainbow. 


Supply and demand 


Much of the comment made in the Press carried headlines 
strongly implying that there would be a surplus of scientists 
and technologists in the relatively near future. The report 
itself, however, goes no further than suggesting that this 
might be so towards the end of this decade, if a number of 
assumptions are in fact justified. It is unfortunate that this 
single comment in the report has received so much publicity, 
because, if it is misinterpreted by the general public and the 
academic world, and so deters young men from entering 
careers in science and technology, then all the forecasts of 
supply may fall to the ground. 

The present trends in availability of places and numbers of 
Students give reasonable assurance that the estimated output 
will be achieved. The forecasts of demand must inevitably 
contain much more uncertainty, and the report indicates 
that earlier forecasts, based on a linear relation between 
productivity and the number of scientists and technologists 
employed, were wrong. 

The present forecasts are based on the assumption that 
industry will absorb scientists and technologists up to an 
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arbitrary saturation point. This might be justifiable in 
research and development activities, where once a team is 
established it addresses itself to a programme of work that 
constantly changes but does not increase. It is very doubtful, 
however, whether this will be the case in the electrical industry. 
The advent of radar, atomic power, computers, automatic 
control, etc. opened up an increasing demand for engineers 
and scientists to exploit the application of each group of 
devices, and experience suggests that the limits on progress 
are set by the availability of suitably educated and trained 
men. 


Assumption not justified 


Although the report defines and explains the many assump- 
tions on which the forecasts are based, an important one 
appears to have been somewhat, but not entirely, overlooked. 
It tacitly assumes that every young man who successfully 
completes an academic course is going to be an effective 
scientist or technologist. Industrial experience shows that 
this assumption is not justified. Undoubtedly, there is some 
truth in the statement that there is misemployment of 
academically qualified people in industry, but some people 
with good academic qualifications are not really capable of 
doing effective work at the level that these qualifications 
would suggest. The converse is also true. 


Comparison with the United States 

In comparing our technical strength with that of the 
United States, the report wisely combines the technician and 
technologist figures and, setting these against the American 
ones, shows that, on this basis, Britain has a slight edge on 
the United States at the present time. 
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RESEARCH REACTORS DISCUSSED IN VIENNA 


Symposium on the programming and utilization of research reactors, 16th-21st October 1961 


F  ewtseeragpe on the programming and utilization of 
research reactors (not greater than 5MW output), con- 
vened by the International Atomic Energy Agency (I.A.E.A.), 
was held in Vienna from the 16th to 21st October 1961. It 
was attended by 198 delegates from 35 countries. The main 
object of the symposium was to allow the many countries that 
are acquiring research reactors to benefit from the experience 
gained by the older-established research-reactor centres. In 
addition, it was hoped that the more advanced laboratories, 
apart from exchanging information one with another, might 
find means by which they could fruitfully collaborate with 
and assist the newer establishments. 

The subject-matter of the individual sessions divided 
roughly into four parts: the planning and organization of 
nuclear-reactor centres; accounts of the experience gained in 
the utilization of reactors; reports on specific research pro- 
grammes; and a discussion of the possibility of co-operation 
between the newer and older research centres. 


Planning and organization of nuclear-reactor centres 


The papers on planning and organization of nuclear- 
reactor research centres stated and restated rather mono- 
tonously what appeared to be just common sense, i.e. that the 
national objectives behind the establishment of a reactor 
centre should be clearly evaluated, that the research pro- 
gramme utilizing the reactor should be carefully formulated 
and the reactor chosen should be that which was best suited 
to meet the requirements of the programme, that the training 
of the research staff and supporting technicians should be 
phased so that they were available fully-trained for the com- 
missioning of the reactor, etc., etc. 

It was therefore disturbing to learn that, in fact, what 
appeared obvious in retrospect was not always so obvious. 
National prestige was not sufficient justification for the 
establishment of a costly reactor centre; the expenditure on 
such centres should be commensurate with the total national 
product. A disproportionate effort in the nuclear field would 
starve other research activity and give rise to the evolution of 
artificial ‘nuclear’ solutions to technological problems. Not- 
withstanding this, it was pointed out that the development of 
a nuclear solution to a problem could have beneficial side- 
effects if it promoted as a consequence a superior ‘non- 
nuclear’ solution. It was suggested that the element of com- 
petition introduced by the nuclear-power programme in the 
United Kingdom might have had a beneficial effect on the 
economic efficiency of conventional means of power pro- 
duction. 


Reactor design 


In the discussion on the papers, views were expressed on 
the most appropriate design for a research reactor. Naturally, 
no positive conclusion was reached, since the reactor design 
could not be divorced from the purpose to which the reactor 
was to be used. Thus, though cogent reasons were given for 
choosing a 5MW swimming-pool reactor as a multi-purpose 
reactor for a national centre, it was equally clear that a case 
could be made out for the very much less expensive 10-100kW 
Argonaut-type reactors to satisfy specific research pro- 
grammes, as for example in neutron physics. 
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Utilization and research programmes 


Progress reports were given on the research programmes 
of the majority of 166 research reactors now in operation, 
The field of application of reactors was vast, having ramifica- 
tion in these subjects: reactor engineering, nuclear and solid- 
state physics, neutron diffraction and spectroscopy, radiation 
chemistry and radiochemistry, isotope production, irradiation 
damage and metallurgy, radiobiology, medicine and agri- 
culture. The following topics provoked much discussion. 

For the study of the effects of radiation on materials, a 
reactor is pre-eminent as a source of intense radiation. In-pile 
irradiation, however, involves bombarding the specimen with 
a mixture of y-rays as well as fast and thermal neutrons. To 
elucidate the contribution of each of these components to 
the damage produced requires pure fluxes of a single com- 
ponent. The conventional means of obtaining y-ray fluxes is 
to use either spent fuel-elements or artificial radioactive 
sources, such as cobalt or caesium, that have been manu- 
factured in a reactor. 

Recently, y-ray facilities have been constructed in which 
indium, either in the form of a sulphate or alloyed with 
gallium, is circulated through the reactor, where it becomes 
radioactive, to an irradiation cell outside the reactor. By this 
means, y-ray fluxes in excess of 1000r/min have been pro- 
duced with the advantages that, owing to the short half-life of 
the indium, speedy access to the cell is possible after irradiation 
and that, by using suitable configurations of the circulation 
system, the dose rate may be shaped to a wide variety of 
specimens that require irradiation. A novel application of 
this facility has been in the maturing of cognac: it was 
regretted that no samples were available for the delegates. 


Medical and electrical-engineering fields 


An application of reactors in the medical field, which 
aroused great interest, was the therapeutic treatment of brain 
tumours. The technique adopted (at the Massachusetts 
Institute of Technology) relied on the selective absorption of 
sodium borate by the tumour tissue. Treatment consisted of 
thermal-neutron irradiation of the exposed brain for 1 hour 
at a neutron flux of 5 x 10%n/cm?-sec. The number of 
terminal patients treated so far was insufficient to permit 
positive claims as to the value of neutron-capture therapy. 

Useful research in the electrical-engineering field is being 
pursued. Neutron diffraction continues to unravel the mysteries 
of magnetic materials: in addition to ferro-, ferri- and anti- 
ferromagnetic materials, the catalogue of magnetic structures 
now subdivides to include helical, sinusoidal, triangular and 
other subspecies of the three main classes. Research on the 
effects of radiation on solid-state devices continues, the main 
conclusion being that n-type semiconductors are converted 
into p-type. 


International co-operation 


The symposium concluded with a discussion on ways and 
means of international co-operation between research-reactor 
centres. Despite the growth of supranational organizations, 
such as Euratom, and the signing of many bilateral agree- 
ments, it was felt that the I.A.E.A. still had important 
functions to perform. For example, it was suggested that 
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the I.A.E.A. should publish a compilation of research 
programmes being pursued with reactors. It was also desir- 
able that it should act as a sort of employment agency, 
providing the less-technologically-developed nations with 
consultants. 


The value of the I.A.E.A. as a convener of conferences was 
demonstrated by the large attendance at this symposium. 
Over 100 papers were presented; these will appear in the 
proceedings of the symposium to be published early in 1962 
by Academic Press Inc. (London). W. K. MANSFIELD 





DEVELOPMENTS IN POWER REACTORS 


Symposium on power-reactor experiments, Vienna, 23rd—27th October 1961 


7 symposium on power-reactor experiments, held in 
Vienna from the 23rd to 27th October 1961 and organized 
by the International Atomic Energy Agency, was attended by 
nearly 200 delegates from 24 countries. Four main types of 
reactor experiment were discussed: 


|. High-temperature gas-cooled reactors 

2. Aqueous homogeneous-suspension and molten-salt homo- 
geneous reactors 

3. Fast breeder reactors 

4. Nuclear superheat reactors and steam-cooled reactors. 


There was also a session on a variety of specific experi- 
ments outside these categories. 


Dragon project and pebble-bed reactors 


The Dragon reactor project has a number of interesting 
design problems that require considerable research and 
development effort. The engineering problems have been 
reduced, as far as possible, to known proportions, so that the 
amount of development and proving of new components is 
minimized. Reliability and simplicity are important. Position- 
measuring transmitters are of two types. For fine-position 
indication, synchro transmitters are used with a limited angle 
of rotation: ligament connections take current to the rotors. 
Coarse-position indicators are of the rotary pick-off trans- 
mission type. A simple iron rotor changes the flux linkage 
between dual stator-windings with fixed electrical connections. 

The experimental beryllium oxide reactor (EBOR) under 
construction in the United States is designed mainly for fuel- 


saat | element testing. Supporting experiments include a detailed 


programme of control-rod-drive tests in high-temperature 
helium at elevated pressures. 

Problems on the pebble-bed reactor were described with 
particular reference to a 10 MW thermal reactor that would 
give operational experience for large power reactors. The 
main difficulties of such a system are expected to be the 
maintenance operations on a contaminated high-pressure-gas 
system. This leads to the problem of simple reliable control 
circuits and equipment. Remote-handling equipment and 
closed-circuit television will play an important part in the 
successful operation of the plant. 

In a theoretical study, a rhombohedrally packed pebble- 
bed reactor was suggested as an improved system. Although 
this technique would achieve the best power distribution in 
the core, there are inherent engineering difficulties in obtaining 
regular packing of the pebbles. 


Homogeneous-suspension and molten-salt reactors 


Problems associated with an aqueous homogeneous- 
Suspension reactor were outlined. One method of deter- 
mining the colloid-chemical stability at temperatures above 
100°C has been developed. This is a gold-lined steel autoclave 
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in which the solid concentration at any distance below the 
liquid level can be measured by the absorption of soft y- 
radiation or X-rays. Control of the temperature of the sus- 
pension to +0-05°C is obtained by a resistance thermometer 
in a Wheatstone bridge heating, via a thyratron amplifier and 
matching transformer, a length of the stainless-steel piping of 
the main circuit. 

In the molten-salt reactor a molten-salt fuel is circulated 
through graphite channels. The reactor temperature can be 
varied by adjusting the amount of uranium in the salt. The 
corrosion problems are not yet fully appreciated, and intricate 
remote-maintenance methods will be employed, for which a 
system of stereotelevision has been developed. 


Fast breeder reactors 


Various fast-breeder-reactor concepts were examined. In 
the French ‘Rapsodie’ reactor programme, many experiments 
have been conducted. Both mechanical and electromagnetic 
sodium pumps have been investigated. A novel safety device 
is a fusible rotating linkage. The BRS fast reactor, operating 
in the Soviet Union at 5MW thermal output, uses plutonium 
oxide fuel and sodium coolant. The reflector is natural 
uranium surrounded by a thick layer of nickel. The neutron 
flux at the core centre is 8-2 x 10'4n/cm?/sec. Temperature 
and power coefficients and kinetic behaviour were described. 

The fast breeder reactor at Dounreay was described, and 
a similarity to the BRS was observed. The entrainment of 
nitrogen blanket gas into the sodium and the problems 
associated with a high level of impurities in the coolant were 
discussed. Gas has also been experienced in the BRS circuit, 
but impurities have been avoided by extensive cleaning and 
filtering operations. The great complexity of the project was 
emphasized, although any future projects of a similar type 
would undoubtedly be simplified to facilitate both operation 
and maintenance. 


New problems 


Nuclear superheat and steam-cooled reactors have raised 
several new problems. Thermocouples have been produced to 
measure the central temperature in the fuel rod. 

A 65MW experimental reactor for ship propulsion was 
described. This incorporates a well designed telescopic-action 
shut-off-rod system, and will achieve great economy in 
capital cost. 

The main problems arising from the various reactor systems 
are almost equally divided between reactor physics and 
reactor engineering. There is an increasing emphasis on 
completely reliable remote control and on the question of 
remote maintenance where high levels of radiation may occur 
in working areas or where equipment is completely inac- 
cessible except during a major shut-down of the plant. 

R. GAUSDEN 
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PURE AND APPLIED SCIENCE ess»: 


The education of physicists gives them an advantage, in 
original creative electrical engineering, over traditionally 
educated electrical engineers. Further, the prestige and 
publicity given to ‘science’, largely owing to its successful 
applications, discourage many of the best students from 
taking electrical engineering. The author considers these 
facts and suggests remedial action by the universities and 
The Institution. 

This article is based on part of the author’s Chairman's 
Address to the Scottish Centre. The Address was given 
before the South-East Scotland Sub-Centre at Edinburgh 
on the 3rd October, before the South-West Scotland Sub- 
Centre at Glasgow on the 4th October, and before the 
North Scotland Sub-Centre at Dundee on the 12th October 
and at Aberdeen on the 13th October 1961. 

The author is Professor of Electrical Engineering, 
Queen’s College, Dundee, University of St. Andrews. 


Prof. E. G. CULLWICK, o.B.E. M.A., D.SC., 
F.R.S.E., MEMBER 





je past 20 years have seen an astonishing develop- 
ment in the applications of electrical science. The 
Second World War was, of course, the great stimulus, 
and the significant point about the wartime develop- 
ments is that many of them were the work of physicists 
and not of electrical engineers. Perhaps there were, in 
fact, engineers who might have done these things if they 
had not been too busy, but I suspec: that the matter 
goes far deeper than this and that the physicists were 
better equipped by their quality, education and expe- 


rience to create new applications and to find practical : 


solutions to urgent problems. 

It is now a commonplace that many honours graduates 
in physics pursue careers in electrical engineering and 
that the physics departments in universities attract a far 
greater proportion of really able students than do the 
departments of electrical engineering. Further, the 
British universities, including the great colleges of science 
and technology, are today producing more than twice 
as many graduates in pure science, as it is called by the 
University Grants Committee (U.G.C.), as in technology. 


Achievements of science—-or engineering? 


In Britain as a whole, the demand for university places 
in engineering departments seems to have slackened in 
the last few years, in comparison with science, in spite 
of the spectacular achievements of engineering since the 
war. The popular misconception of the nature of these 
achievements may be a major contributory cause, for 
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they are commonly known as achievements of science, 
it being generally overlooked that, while they are the 
fruits of science, they are the achievements of engineering 
and technology. 

Let me take an example: each week John Davy writes 
an article in the Observer as ‘Science Correspondent’, 
When he can find a suitable subject, he does indeed write 
about pure science, but quite often he writes about 
applied science. A typical article appeared in the issue 
of the 27th August 1961 entitled ‘Plugging in to the sun’, 
It is about the United Nations conference at Rome on 
new sources of energy and the great need of the under- 
developed countries for cheap power. Let me quote two 
typical statements: ‘two French scientists described to 
the conference a solar-powered ice-maker’ and ‘perhaps 
the greatest success of the conference has been a small 
solar-power plant which Israeli scientists have installed 
on a farm just outside Rome’. Is it surprising, then, that 
a bright boy, with creative engineering ability, eschews 
an engineering degree as something inferior and goes in 
for science? 

He goes in for science and frequently ends up, in fact 
if not in name, as an engineer. Only a comparatively few 
science graduates pursue careers in pure science, the 
great majority working on problems concerned with its 
applications, and distinguished scientists are accepting 
as right and proper the engineering function of the 
physicist. 

At a meeting of the British Association for the 
Advancement of Science a few years ago, Sir George 
Thomson expressed the view that the engineer was 
fundamentally a designer. The engineer, he said, 
depended on the relevant theory so far as it had been 
discovered and on the experience of himself and others 
with similar designs of the past. On the other hand the 
physicist, Sir George continued, had little of the 
engineer’s ‘know-how’; he was best at those industrial 
problems where development was very rapid, where little 
know-how had accumulated, and in which his superior 
ability to look at things from first principles had full 
play; his business was to get the thing to work somehow, 
and the engineer’s job was then to tidy it up and make 
something that could be worked by a housewife. 


Intellectual work of the engineer 


It is strange that this eminent physicist is apparently 
unaware of the contributions that electrical engineers 
have actually made to ‘relevant theory’. Between the 
fundamental mathematical laws of electromagnetism, 
for example, and their successful application there is 
a big theoretical gap that has been bridged almost 
entirely by electrical engineers. A classical example of 
this is the theory of the magnetic circuit as applied to 
actual electromagnets. No one knew how to apply 
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Maxwell’s equations to such problems until John 
Hopkinson and Gisbert Kapp sorted out the theory 
into a workable form, and a vital contribution was made 
by F. W. Carter in applying mathematical methods to 
determine the field distribution in such difficult cases as 
a slotted armature. 

Heaviside’s operational calculus, the work of Stein- 
metz and others in developing the j-method of dealing 
with alternating currents, the concept of the equivalent 
circuit of a thermionic valve, and the brilliant achieve- 
ment of Kron in laying the foundations of generalized 
machine theory, all these are examples of the engineer’s 
work on the highest plane of imaginative intellectual 
effort. It is no exaggeration to say, in fact, that it is the 
electrical engineer who has often taught the physicist 
how to use his own laws. 

These widespread misconceptions, without a doubt, 
present a challenge both to The Institution and to the 
university departments of electrical engineering. Industry 
will naturally look for the best man, irrespective of his 
label, and at present it seems indisputable that in the 
most progressive sections of electrical engineering the 
best men are frequently to be found among graduates 
in physics. I believe, therefore, that university depart- 
ments of electrical engineering must take a much more 
active interest in electrical science as a whole, and this 
inevitably means a critical look at our courses. 


Re-examination of electrical-engineering courses 


The usual type of first course in electrical engineering, 
in most of the British universities, follows a roughly 
uniform pattern. Starting with a rather brief treatment 
of electrostatics and electromagnetic theory, the student 
is soon introduced to d.c. and a.c. circuit theory and 
even to a detailed study of the theory of some machines. 
It has become part of the established pattern to cover 
this engineering content in order to prepare for the more 
advanced technical courses of the third year, and little 
time is available for a more thorough study of electrical 
physics. 

This may be satisfactory for the student who does not 
proceed beyond the ordinary degree, but I do not think 
it can be so considered for the more able student who 
is fitted to take honours. Starting strictly technical 
studies at this early stage, the inevitable result is that the 
honours graduate has studied electrical-engineering 
theory to a high standard but on a very weak scientific 
foundation. He is far too much a specialist in what has 
already been accomplished in electrical engineering and 
too little prepared to contribute to developments of the 
future. 

If we are to strengthen the scientific basis of the 
honours course, therefore, the obvious place to start is 
by a thorough revision of the conventional first course. 
It could well be devoted to a continued study of classical 
physics, particularly electrical physics, but with some 
emphasis on those developments of fundamental theory 
of particular interest to the engineer. Basic applications 
can be studied at appropriate points, with the view of 
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illustrating the practical working of the fundamental 
laws. 


Importance of physics 

The important point here is that the applications 
should be shown as arising naturally from the physics, 
rather than a particular application being taken as a 
starting-point. As an example, the theory of the ferro- 
magnetic circuit, of so much importance in machine 
design, should be developed from the general laws of the 
magnetic field. This is the place, too, to show how the 
theory of electric circuits, with the laws of Ohm and 
Kirchhoff, and the laws of electromagnetic induction 
have their roots in the concept of the electric field. The 
general laws of the electromagnetic field can be studied 
at least in their integral form, with electromotive and 
mechanical forces governed by the laws of energy 
conversion. 

Much can also be done in electronic and atomic 
physics, the conduction of electricity through gases, 
electron dynamics, atomic structure, and the electrical 
and magnetic properties of materials. Appropriate work 
in the laboratory must form an important and integral 
part of such a course, and there is much scope here for 
devising new experiments to illustrate the fundamental 
physics, with a decreased emphasis on the over-all 
behaviour of complete items of equipment. 

If a student can, at this stage, gain a real insight into 
the essential unity of electrical physics, he will be in a 
position to branch out into a particular specialized field 
with increased confidence and effectiveness. That this is 
so has been shown by our ten years’ experience, in the 
University of St. Andrews, with students of electronic 
physics who have taken the third- and fourth-year courses 
in electrical engineering after having spent their first two 
years in the Faculty of Science. On the whole they have 
done remarkably well, and the value of their more com- 
prehensive scientific background has been quite evident. 

To complete the process, however, this increased 
emphasis on fundamental physics, including what is 
commonly known as modern physics, must be carried 
on into the senior years, this being particularly important 
for those who choose to take electronics at the honours 
standard. A student so grounded should be able to 
apply his knowledge of electrical science in any direction 
and to see the essential unity behind all branches of 
electrical engineering. Although at the more routine level 
there may well be a marked division between power 
engineering and electronics, at the higher levels of creative 
work, both in theory and in practice, any such division 
may prove an impediment. In particular, in control 
engineering the two are intimately merged together. It is 
therefore essential that there should be no artificial 
academic barrier where no natural barrier exists. 


Confusion of roles 
It would not be reasonable, of course, to maintain 
that the electrical engineer should be capable of doing 
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ail the work necessary in creative electrical engineering. 
This would be absurd, for progress obviously depends 
on the combined efforts of specialists covering the whole 
range of physical science: physicists, mathematicians, 
chemists and metallurgists all have their important parts 
to play. The essential functions of the electrical engineer 
and the physicist, however, should not be confused. The 
engineer’s true role is that of creator, whereas the role 
of the physicist is properly that of investigator. The 
present tendency to confuse these roles is dangerous, for 
its inevitable result is a weakness in engineering and a 
diversion of science from its true purpose. 


The place of science 


If one studies the long struggle in the last century to 
give science its place in British universities, one thing 
becomes clear. It was not science for its own sake that 
was stressed, but its utility. The Paris Exhibition of 1867 
showed beyond any doubt that Britain was being over- 
taken, industrially, by continental countries and par- 
ticularly by those, like Germany, that had actively 
developed scientific and technical education. So in the 
great period of university expansion that followed, when 
many of the ‘red-brick’ universities and university 
colleges were founded, science took an important place 
but with a distinct utilitarian bias. 

It was realized, however, that before the fruits of 
science there must be the seed, and that the source of 
the seed lies in pure and disinterested scientific inves- 
tigation, requiring an attitude of mind not previously 
evident in the universities. It may now seem unbelievable 
that the great Cambridge mathematician, Todhunter, 
opposed the teaching of experimental physics in schools 
as weakening the master’s authority: the boys should 
accept the master’s word. It is science, more than any- 
thing else, that has blown the heavy and stultifying weight 
of authority and dogmatism out of our academic windows 
and brought in its place the vital air of intellectual 
freedom. 

Nevertheless, if it was potential utility that brought 
science into the universities, this is even more the ulti- 
mate motive for the present great academic expansion 
of the physical sciences. Today’s university expansion is 
almost entirely financed by the Government through 
the agency of the U.G.C., and the size of the cheque 
is a measure of the national urgency. It is concern for 
the industrial and economic health of the nation, not 
a concern for pure science as such, that is behind the 
Government’s policy. 

Just before the war, science students outnumbered 
those of technology in our universities by 30°, and in 
1959 this preponderance had risen to 50%, owing to 
their potential value in industry. The U.G.C., somewhat 
strangely, includes these science students under the title 
‘pure science’ although ‘microwave engineering’ forms 
an accepted field of work in at least one physics depart- 
ment. It is evident, from all this, that the preservation 
of the pristine spirit of science is no easy matter. 
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Difficulties of pure-scientific research 


Fundamental research in physics has now left far 
behind the days of string and sealing-wax, and much of 
it has to be done on electromagnetic machines—marvels 
of electrical engineering—costing millions of pounds and 
housed in Government establishments. The difficulties 
of pure-scientific research were never better illustrated 
than by the Jodrell Bank radio telescope. In its early 
days, this project ran into financial difficulties that were 
reported in the daily Press, but that was before the 
Soviet Union circled the globe with its sputniks. A device 
designed to detect extremely weak electromagnetic waves 
coming from outer space suddenly became a national 
asset, which is now, we hear, to be used as an early. 
warning radar for possible hostile rockets. We hear 
no more about financial difficulties. 

Scientists, of course, do their best to stress the 
importance of pure science, but one fears that they may 
be fighting a losing battle. Perhaps too, in their anxiety, 
they may be led to overstate their case and to claim too 
much. For instance, 40 years ago it was sufficient for 
Sir Richard Gregory, in his book ‘Discovery, the Spirit 
and Service of Science’, to ‘seek to justify the claim of 
science to be an ennobling influence as well as a creator 
of riches, and therefore as much importance is attached 
to motive and method as to discovery and industrial 
development, however marvellous or valuable these may 
be’. Notice that he claimed equality of status, no more, 
for pure and applied science, but this is not the view 
widely held today. 

Let me quote Sir George Thomson’s ideas once again. 
‘I believe’, he said, ‘that science as a system of know- 
ledge is more important than the applications to which 
it leads, and that it has a value, and that the effects of 
science on men’s minds are more important than its 
effects on their material life.’ Similar views have recently 
been expressed by Prof. Herbert Butterfield, a historian 
and recently Vice-Chancellor of Cambridge University, 
who considers that we ought to value science more than 
technology. 


Mutual dependence of science and technology 


In the face of the utilitarian pressures of today, one 
might well sympathize with the philosophy behind these 
statements, were it not for the fact that they attempt to 
separate the inseparable. The whole experience of man 
is that scientific truth is never sterile and that science 
and technology are mutually dependent and different 
aspects of one great human achievement. Knowledge is 
power, and modern scientific technology is the inevitable 
incarnation of science in power. It is as meaningless and 
unprofitable to try to weigh them against each other in 
the balance as to ask: which is the more important, the 
seed or the flower? Without the right seed we will not 
get the right flower, but if we had no flowers I doubt 
whether we would attach much value to seeds. 

It is, in fact, the very fruitfulness of science that 
has nourished its vitality and raised its prestige as an 
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intellectual activity, and this was admitted by Sir George 
Thomson. ‘All the same,’ he said, ‘applications of science 
have a great importance. Not merely in the obvious way, 
but also as being a very clear and concrete proof of the 
truth of the ideas . . . the prestige which the more 
startling applications have given physics in recent years 
affects, and justly I think, popular regard for the ideas, 
and make the generality of educated men hesitate, at 
least, to hold views strongly opposed to them.’ 

This admission that the present prestige of physics is 
due to its more startling applications—which the engineer 
must put into shape before they are safe in the hands of 
the housewife—illustrates very clearly my previous point 
that the present unbalance of status and esteem, between 


science and applied science, is based on serious miscon- 
ceptions and muddled thinking. 

This wrong-headedness, where it exists, has most 
serious consequences in the schools and in all those who 
influence the young. In the universities we can do what 
we can to redress the balance, but this is not enough. 
I believe The Institution could render a great service, 
not incompatible with its high purpose, by a determined 
effort to promote the publicity, by all appropriate means, 
that is evidently necessary to drive home a truer sense 
of values. I believe such an effort to be necessary, not 
because engineers should be status seekers or put on 
airs, but because the welfare of the United Kingdom 
demands it. 





ELECTRICAL-ENERGY PRODUCERS AND DISTRIBUTORS MEET 
12th Congress of U.N.I.P.E.D.E. at Baden-Baden, 11th-14th October 1961 


= object of the congress, which meets every three years, 
was to discuss the work of its eight study committees 
since the last congress held in Lausanne. A large volume of 
paper, the combined weight of 43 special reports, had pre- 
viously been circulated and was the basis of discussions 
concentrated into a period of 24 hours, quite inadequate to 
the flow of oratory provoked. 


Nuclear generation 


The discussion on nuclear generation revealed a greater 
awareness of the importance of economies of scale and of a 
high utilization. Both factors suggest that the most favourable 
situation for the introduction of nuclear generation is in 
large well-integrated systems where even the largest reactor 
will be but a small proportion of the total capacity. Such a 
system is likely to be in highly industrialized countries that 
are capable of providing the necessary facilities for rapid 
repairs and maintenance, thereby ensuring for the reactor a 
high availability. This represents a major change from past 
assumptions favouring nuclear generation for underdeveloped 
regions. 

Mr. P. Briggs, speaking on behalf of Mr. F. H. S. Brown, 
observed that in Britain, a country almost entirely dependent 
on thermal power, there was no likelihood that the annual 
load factor on the present nuclear stations would fall. Their 
marginal cost would always be less than the cost of the best 
conventional plant, and, owing to the magnitude of the base 
load, some conventional plant would still be required for 
base-load duty. This happy circumstance was apparently not 
necessarily true in countries with important hydro resources, 
where seasonal conditions might provide excess spill energy. 

Of special interest in the session on international con- 
nections was the news given by Mr. A. Dejou and Mr. L. 
Csuros that commissioning tests were then being conducted 
on the d.c. Channel cable between the United Kingdom and 
France and that the loading of the cables, designed for 
160 MW, had already reached 140 MW. 
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U.N.L.P.E.D.E.—the International Union of Producers and 
Distributors of Electrical Energy—held its 12th Congress at 
Baden-Baden, Germany, from the 11th to 14th October 1961, 
Over 500 representatives from 29 countries attended. This short 
report has been prepared by Mr. C. W. P. Orr, who attended 
the congress. 





Improvements and tariffs 


A paper presented by Messrs. W. L. Parkinson, R. F. 
Campbell and R. Mills reviewed changes in the organization 
of both operation and maintenance staffs made necessary by 
the introduction of unit turbine/boiler plant of very large 
capacity. The section that created most interest was an 
account of the steps taken in Britain, initially at Keadby and 
Hams Hall, by improved planning, organization and super- 
vision, to achieve the maximum reduction in the time 
required to complete annual plant overhauls. 

Mr. Briggs and Mr. M. P. Henzell both emphasized from 
their experience at Ferrybridge, Stella and Kincardine the 
substantial savings that can be achieved by ‘to the limit’ 
working in the case of large base-load sets, where the replace- 
ment cost of generation is high. Mr. A. Matthews related the 
latest steps taken at Marchwood to reduce by 50% the 
cooling period for turbines, thus making a further substantial 
contribution to speedy overhauls. 

The general discussion on the various papers submitted 
by the Tariffs Committee showed how far the industry had 
moved away from principles of charging what the traffic 
would bear. Mr. C. T. Melling, however, was at pains to 
show that, however attractive the principle of marginal costs, 
circumstances might arise where it was justifiable to offer 
tariffs that did not cover the marginal cost. Social reasons 
might demand tariffs below cost for rural areas; commercial 
reasons themselves might intervene for special industrial 
off-peak high-load-factor supplies where it could be expected 
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that within a short period the new plant to be commissioned 
(possibly nuclear) would have costs lower than the tariff. 
The essential point was that tariffs must be equitable; this 
called for ciear judgment and a sound knowledge of marginal 
costs. 

The rate of interest appropriate to consideration of invest- 
ment and costing is always debatable. Mr. A. Puromaki 
reported on the novel practice of municipal authorities in 
Finland, for whom self-finance was important. The rate they 
adopted was apparently the mean of the growth rate of the 
undertaking and the commercial rate of interest, weighted 
respectively by the retained earnings and the loan capital. 


Electrification and shorter hours 


In the session dealing with the application of electricity, a 
paper was presented giving very complete and detailed 
statistics on domestic electrification in Europe. Saturation 
factors for the major appliances were shown to be rising 
rapidly, and ample scope remained for a further substantial 
increase. 

Two main impressions remain of the discussion on the 
other papers. The first was the progress made, and still being 
made, in electrical methods of space-heating. Both Mr. E. 
Bates and Mr. J. W. Moule gave us news of the latest develop- 
ments in the rapidly growing market for off-peak heating— 


an application that (like the Dagenham strike for a tea. 
break) still created surprise on the Continent. The second wag 
the general acceptance by the industry in all countries of 
modern methods of sampling and, with certain precautions, 
of opinion polls to collect the basic information necessary 
for soundly devised commercial policies. 

In the statistics session, an interesting discussion developed 
on the effect of the shorter working week. For several 
countries it was stated that the ratio of electricity output on 
Saturdays to that on full working days had fallen in recent 
years and had reduced the system load factor. For Britain it 
was said the Saturday/weekday ratio had shown no significant 
change during the past seven years. A reduction in hours 
was more likely to affect the normal time of starting and 
stopping work on the five working days. Cessation of work 
25min earlier each day could reduce the national peak load; 
on the other hand, a reduction of two hours on Friday 
afternoon would worsen the system load factor. 

Statistics of electrical accidents, collated for several 
countries, revealed that two-thirds arose on consumers’ 
appliances, and several speakers took this to indicate the 
need to improve the testing of equipment and referred to 
another paper dealing with installation regulation and safety 
inspection. The last two papers discussed the problem of 
diversity and multiple regression analysis and its application 
to the analysis of load curves. 





Good progress made at C.1.S.P.R. meeting 


University of Pennsylvania, Ist-5th October 1961 


The Comité International Spécial des Perturbations Radio- 
électriques held its 15th plenary meeting in October 1961, in the 
United States. This report outlines the main work of the 
conference. 


fh. 15th plenary meeting of the C.I.S.P.R. was held at the 
University of Pennsylvania. This was the first time the 
conference had been held outside Europe. A not unexpected 
result was that the number of European delegates dropped 
sharply, but there was the compensation of a large United 
States contingent. It is gratifying to report the attendance of 
a strong and balanced British delegation of nine members. 


Conference activities 


This particular meeting marked the retirement of Mr. O. W. 
Humphreys as Chairman of the C.I.S.P.R., a position that 
he has held with distinction for the last eight years, and in 
fact the end of British chairmanship, the late Dr. S. Whitehead 
having occupied the position for the post-war years before 
Mr. Humphreys. The Secretariat remains British; it functioned 
with the unobtrusive efficiency that we have come to take for 
granted. 
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The conference was formally opened on the Monday 
morning with a speech of welcome by Dr. Chambers, Vice- 
President of the University of Pennsylvania, after which 
Prof. L. Morren of Belgium, who has long been active in the 
C.1.S.P.R., was unanimously elected Chairman. 

After the opening plenary meeting the delegates divided 
into the three sub-committees—Limits of Interference, 
Measurement of Interference, and Impact of Safety Regula- 
tions on Interference Suppression—and the technical work 
of the conference began. The morning of the Thursday was 
spent in a technical visit, and in the afternoon the delegates 
were given the opportunity of a brief acquaintance with the 
attractions of Atlantic City. A meeting of the Steering Com- 
mittee on Friday was followed by a validation meeting of the 
full Plenary Committee, and the proceedings ended with a 
dinner given by the American hosts. 


The success of the new working groups 


The 1961 meeting was noteworthy in that it had the benefit 
of the deliberations of the recently formed working groups, 
each consisting of a relatively small number of experts and 
dealing with specific aspects of the interference problem. 
These working groups, of which there are now eight, were 
formed after the 1958 meeting to increase the working 
efficiency of the conference. 
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The value of the working groups became obvious once the 
sub-committees had started their work, and there is no doubt 
that they were largely responsible for the substantial advances 
made towards the attainment of internationally agreed 
standards for the measurement and control of interference. 
In the conference itself one could detect a more urgent 
awareness of the importance of this aim and a greater readiness 
on the part of individual countries to modify their national 
regulations to conform with C.I.S.P.R. The possibility of 
Britain joining the Common Market might have been in the 
minds of some delegates; certainly there seemed to be a 
narrowing of the gap between the British and continental 
views on the degree of economic burden that it is fair to 
impose on an industry by the need to suppress interference. 


Measurement of interference 


The specifications for measuring apparatus for the frequency 
range 0: 15-300 Mc/s have been firmly established, and in the 
not-too-distant future these specifications will no doubt be 
extended to cover the full frequency range for which 
C.LS.P.R.-type apparatus is suitable, that is 0-015-1000 Mc/s. 
Some of the specification details for the artificial mains net- 
work used in the measurement of the r.f. voltages at the 
terminals of appliances remain to be worked out. The need 
for the development of heavy-current networks was recog- 
nized, in view of the increasing amount of industrial equip- 
ment needing suppression. There was strong support for the 
British practice of measuring terminal voltages with the 
V-network (B.S. 727) wherever possible, since the method is 
technically easier and more flexible than that using the delta- 
network, which however was retained for the comparatively 
rare occasions when the symmetrical component has to be 
measured. 





The delegates at the closing plenary meeting of C.1.S.P.R. 


Mr. O. W. Humphreys, the retiring Chairman, is in the middle of those seated in front of the 
a table; Prof. L. Morren, the new Chairman, is seated second from the front at the left-hand 
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C.1.S.P.R. standard, but the working group on measuring 
equipment has been instructed to prepare specifications for 
other types of meter, especially the peak meter, and to deter- 
mine the correlation between them. In the meantime, the 
conference felt emboldened to accept a practical correlation 
factor of 20dB between peak and quasi-peak measurements 
of motor-vehicle ignition interference, which for the first time 
made it possible to convert American limits into C.I.S.P.R. 
equivalents and vice versa. 

For many years the United Kingdom has been stressing the 
statistical nature of interference and the need to take this into 
account when testing appliances in large-scale production for 
compliance with limits. The conference has endorsed this view 
and has accepted the British proposals for sampling procedures. 

On the thorny problem of discontinuous and low- 
repetition-rate interference and of what constitutes a ‘buzz’ 
or a ‘click’, the British definition of a buzz as a disturbance 
lasting longer than 0-2sec was accepted, but the conference 
referred back to the working group, for further study, the 
problem of how the value of the tolerable limit is affected by 
the nature of the interference. The conference accepted the 
I.E.C. measuring technique for the local oscillators and 
time-bases of sound and television receivers. 

The technique of measurement of power-line interference 
was established for frequencies up to 30 Mc/s, but the problem 
of correlating laboratory measurements with the interference 
fields from the lines themselves remains to be solved. 


Limits of interference 


The specification of limits of interference has always 
proved difficult, even when an agreed method of measurement 
has been established, and this conference made a major step 
forward when agreement was reached for motor vehicles and 
medical-diathermy apparatus and when 
good progress was made towards agreement 
for industrial r.f.-heating equipment. 

A proposal to explore the practicability 
of allowing crystal-controlled equipment to 
operate over a very narrow frequency band 
on harmonics of 40-68 Mc/s was referred 
to the appropriate working group. It illus- 
trates the change in outlook on suppression: 
a few years ago such a proposal would have 
been regarded as quite impracticable or as 
imposing an intolerable economic burden. 
A fair measure of agreement was reached 
on the values of the permissible limits for 
the radiation from the local oscillators of 
receivers and on the line time-base terminal 
voltages for television sets. 

The impact of suppression on safety 
has largely been in connection with the 
problem of suppressing. doubly-insulated 
appliances by bridging the insulation by 
a high-grade capacitor. The method does 
not command universal support, but as the 
alternative may sometimes involve the re- 
design of the appliance the matter has been 





One of the most important results in the measurement of 
ignition interference is the progress made towards reconciling 
the American method, which uses the peak meter, with the 
generally accepted C.I.S.P.R. method, which uses the quasi- 
Peak meter. The quasi-peak meter is retained as the 
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referred back to the C.E.E. 


Can C.I.S.P.R. be financed? 


C.1.S.P.R. has sometimes been criticized for its apparent 
slowness in reaching decisions. Efforts to improve its efficiency 
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have been made over the years. The formation of steering and 
sub- committees and, recently, the working groups is evidence 
of this, but the fact remains that the C.I.S.P.R. has no funds 
of its own and therefore cannot directly engage in research. 
It can formulate study questions and make recommendations 
but can only appeal to national committees, which themselves 
have no executive power, for the essential research to be done. 

This problem was very much to the fore in Mr. Humphreys’s 


farewell speech at the final dinner. After reviewing the 
steps taken under his chairmanship to increase the efficiency 
of C.I.S.P.R., he ventured to ‘throw out some ideas for his 
successor to pursue’, the main one of which was the acquisi- 
tion of funds under C.I.S.P.R. control and the establishment 
of an international laboratory to work on the interference 
problem. A visionary prospect, no doubt; but he was able to 
quote C.E.R.N. as a precedent. W. NETHERCOT 





ELECTRONIC AIDS TO BANKING 


[ J Noe the aegis of the British Conference on Automation and 

Computation and in collaboration with the Electronics Sub- 
Committee of the Committee of London Clearing Bankers, the 
Electronics and Communications and the Measurement and Con- 
trol Sections are organizing a symposium on electronic aids to 
banking, to be held at Savoy Place on the 17th-18th January 1962. 

In addition to fast-operating mechanical sorters, British banks 
have taken steps to introduce modern electronic equipment, such 
as computers, automatic character readers and closed-circuit 
television, to cope with the growth of work connected with the 
handling of cheques and of credit vouchers. These steps will allow 
the banks to replace large-scale routine manual operations by 
high-speed automatic equipment. 

The symposium is designed to provide a forum for bringing 
together experts from the banks and electronic engineers for 
fruitful discussion and exchange of views in order to help progress 
in a field of common interest. In the first session, representatives 
from the banks will explain their requirements, and, in the fol- 
lowing sessions, engineers will discuss the methods and means 
available and the design effort to meet the requirements of the 
banks for automatic character-reading equipment and sorting of 
cheques, the use of computers for accounting, and the transmission 
of data over telecommunication links. 


Symposium programme 
Session 1,—Users’ problems (17th January 1962, 10 a.m.) 


Chairman—The President, G. S. C. Lucas, 0.B.E. 

Opening address by Sir Eric A. Carpenter, 0.B.£., President of the 
Institute of Bankers 

Introductory lecture by C. B. Howland, Chairman of the Electronics 
Sub-Committee of the Committee of London Clearing Bankers 

Use of computers and electronic machines in banking by J. Letham 
(Bank of Scotland) 

Document handling and character recognition by L. Temple (Lloyds 
Bank) 

Accounting aspects in the use of computers by banks by R. Hindle 
(Martins Bank) 

Communication aspects by J. G. Sauvage (Barclays Bank) 


Session 2.—Document handling (2.30 p.m.) 


Chairman—Dr. R. Feinberg, M.sc. 

The reading of characters printed in magnetic ink by A. H. Cooper 

Document-handling machines as an aid to banking by J. C. Vermeulen 

High-speed document sorting from magnetic-ink characters by 
G. W. L. Davis 

Document handling, character reading, automatic reading and 
sorting of cheques by E. Gordon-Perry 


Session 3.—Accounting aspects and the use of computers 
(18th January 1962, 10.15 a.m.) 

Chairman—W. S. Elliott, M.A. 

The organization of a large banking computer centre by G. E. 
Deadman 

Checks and checking features available on a particular computer by 
J. M. M. Pinkerton 
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Variable-word-length data-processing systems by I. A. Edmonds 
and A. C. D. Haley 


Session 4.—Communication aspects (2.30 p.m.) 


Chairman—R. J. Halsey, C.M.G., B.SC.(ENG.), F.C.G.I. 

Data links for use with computers, with particular regard to appli- 
cations in banking by H. G. McGregor Ross 

Data transmission over telephone circuits and its application to large 
dispersed organizations such as banks by C. H. Wolff and 
F. Shore 

Operational experience of a data link employing error codes for 
transmission by F. Beckett 

An error-correcting system for data transmission on 50 baud 
telegraph circuits by R. E. Collis 

A data communication system by S. Skoumal and P. Keller 

The use of telegraph networks as a vehicle for high-quality data 
transmission by W. F. S. Chittleburgh and M. R. Ridler 

Television document transmission by I. M. Waters and J. W. Gamble 





SCOT-ICE TELEPHONE CABLE 


T# cable ship H.M.T.S. Alert recently laid the northern sector 
of the Scotland—Faroes—Iceland (SCOT-ICE) submarine tele- 
phone cable. One of the functions of this cable will be to provide 
communication channels for the International Civil Aviation 
Organisation for its North Atlantic routes. 

H.M.T.S. Alert sailed from Southampton on the 4th November 
and started laying operations on the 13th November 1961. The 
illustration shows repeaters being secured on board during loading 
of the ship. 

The SCOT-ICE cable is a joint undertaking of the British Post 
Office, the Great Northern Telegraph Co. of Denmark and the 
Danish and Iceland Post and Telegraph Administrations. 
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radio-proximity fuse occupies the nose section of an 
A ‘atillery or anti-aircraft shell, and its function is to 
explode the shell when it comes within lethal range of 
the target. This small nose section (Fig. 1) must accom- 
modate all the components required for a miniature 
radio transmitter and receiver, together with its own 
power supplies. 
Apart from being extremely compact, the fuse has to 
be ruggedly constructed to withstand both the axial 





1 Shell nose, showing electronic proximity fuse 





2 Manually-assembled and mechanized amplifiers 
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The British Armament Research and Development 
Establishment initiated a mechanization project with the 
object of mass-producing radio-proximity fuses to a high 
standard of uniformity and reliability. This article describes 
how the fuse amplifier was redesigned for automatic 
assembly and gives an account of the mechanized plant. 

Mr. Woodham is at the War Office, Armament Research 
and Development Establishment, Sevenoaks, and Mr. 
Sykes is with the Plessey Co. Ltd., Ilford. 


R. W. WOODHAM, A4.M.1.MECH.E., ASSOCIATE 
MEMBER, and N. W. SYKES, M.A., B.SC.(ENG.), 
A.M.I.MECH.E., ASSOCIATE MEMBER 





shock of firing, which may exceed 20000g, and the 
radial forces due to the spin of the shell in flight. 

In the past, fuses were assembled and wired by hand, 
but the operations were slow and wiring errors often 
occurred. During the 1939-45 War, thousands of fuses 
were consumed each day, and it was obvious that some 
faster method of manufacture would have to be 
developed. Accordingly, the Armament Research and 
Development Establishment initiated a design study 
into the logistics of mechanized production. 

The fuse in its conventional hand-assembled con- 
struction was not suitable for mechanization, and it 
was therefore redesigned in a more convenient form to 
make use of standard components and a special form of 
printed wiring, eliminating the need for large numbers 
of skilled operatives and ensuring a more consistent 
product unaffected by variations due to human error. 
Design effort was concentrated mainly on the fuse 
amplifier because this would show the greatest benefits 
from mechanization. 


AMPLIFIER DESIGN 


The hand-wired amplifier used a moulded polythene 
component-former to locate and support the amplifier 
valves and components; connections between compo- 
nents were made by sleeved wires and hand-soldered 
joints (Fig. 2). 

The construction finally adopted for mechanization 
(Fig. 2) uses a modified polythene component-former 
and multi-layer printed-wiring end-plates. 

A sectional view of the mechanized amplifier is shown 
in Fig. 3, and the component parts are illustrated in 
Fig. 4. Resistors, capacitors and rectifiers are loaded 
into the component-former holes in their correct posi- 
tions. When a direct connection is required between the 
circuit end-plates, a length of solder-covered wire 
moulded into a polystyrene body is used to form a 
dummy resistor, which can then be handled in the same 
way as the other components. 
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Amplifier valves, which are of the subminiature 
flying-lead type, are prepared by adding a small polythene 
valve cap that supports the leads and converts the valve 
into what is virtually a plug-in unit. The polythene valve 
cap is provided with a locating key to ensure correct 
positioning in the component-former. 
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3 Diagrammatic section of mechanized amplifier 


baseplate connecting wires 








The wiring is printed on wafers. In order to obtain 
adequate connection points for soldering the component 
leads and to facilitate the lay-out of the printed con- 
ductors, additional space is obtained by adopting a 
multi-layer technique. This method overcomes the 
difficulty caused by crossovers, which are hard to avoid 
when printing a complex pattern within a limited area. 
Printed wiring 

In the mechanized-amplifier assembly 
illustrated in Fig. 3, the complete circuit 
wiring is printed on six wafers, three at 
each end. Provision is made in the 
assembly plant for printing four-, six- or 
eight-wafer amplifiers as may be re- 
quired. Each wiring section is printed 
on 0-010in. phenolic-resin strip, and 
the three wafers at each end are super- 
imposed one on the other on poly- 
styrene end-plates. The wafers are 
located on rivet-like projections that are 
hot-formed after assembly to hold the 
wafers to the end-plates. 

The main circuit is designed in such a 
way that direct electrical connections 
between the various sections of each 
triple assembly are not necessary. A 
proportion of the components are con- 
nected to each wafer, the outer and 
middle wafers having suitable clearing 
holes to allow access for soldering the 
joints occurring on the inner and middle 
wafers. 

The polystyrene end-plates have 
holes with lead-in tapers to facilitate 
the feeding of the component leads 
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mechanized amplifier 


through the holes in the wafers. These end-plates are 
secured to the component-former by means of three 
moulded projections that are an interference fit with 
corresponding holes in the component-former. A small 
gap is left between the end-plate and the former to allow 
potting material to enter, thus ensuring the complete 
encapsulation of the components and their leads. 

Interconnections between the amplifier, the baseplate 
and the oscillator are formed by lengths of solder-coated 
wire that are held in place during assembly by restrictions 
in the polythene former. The amplifier baseplate is 
soldered to the lower ends of these wires after the end- 
plate wafer assemblies have been dip-soldered. An 
insulating disc is placed over the top end-plate, and the 
wires are bent to the smaller pitch circle diameter 
required by the oscillator subassembly. 

The amplifier is encapsulated in a polythene block 
that after shrinkage has the same shape and size as the 
housing cavity. A central recess in the baseplate is 
undercut to provide a key for the potting material. The 
baseplate is located in the metal housing by dowels and 
secured by hollow rivets. 


MECHANIZED-PRODUCTION PLANT 

The specification required the mechanized-production 

line to be capable of producing 300 fuse amplifiers per 

hour and yet be sufficiently flexible to allow the intro- 

duction of modifications to the basic amplifier design. 
It was decided that these requirements could best be 

met by breaking the process down into a series of major 
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operations performed on separate independently powered 
machines, which could then be grouped together in the 
most convenient flow pattern. This method allows 
regrouping or the addition of further machines as 
modifications to the basic amplifier design necessitate. 
A further advantage is that each operation or series of 
operations can be performed at its optimum rate and 
need not be geared to match the speed of other opera- 
tions. This allows stockpiling of components or sub- 
assemblies so that plant overhaul and tool replacement 
can be carried out without interrupting the complete 
assembly process. 

On the other hand, to reduce the amount of manual 
handling, particularly towards the end of the line, it was 
found convenient to link together some of the machines 
and co-ordinate their control. This ensures that, once 
the amplifier former is correctly located, it can be trans- 
ferred mechanically from one process to the next without 
manual relocation. 

The complete production line comprises a series of 
18 machines, shown in flow-diagram form in Fig. 5. 
The six machines in the first group perform the complete 
wiring-printing process. The four machines in the second 
group pierce and blank the circuit and complete the 
production of end-plate subassemblies. End-plate sub- 
assemblies and suitably prepared components and valves 
are assembled in the component-loading machine. The 
four machines in the last group solder the assembly, 





5 The complete production line 


complete the interconnections and encapsulate the 
amplifier with polythene. A complete electrical test 
precedes final assembly into the metal housing. The 
progressive stages of manufacture are shown in Fig. 6. 


6 Progressive stages of manufacture 
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Printing the wiring 

The printing of wiring is considerably simplified by 
the use of 0-010in. phenolic material in roll-strip form. 
This material is available only in individual short 
lengths, which are joined to form strips 500ft long and 
5in. wide, rolled on reels to facilitate handling. One 
surface of the strip is roughened by abrasion with 
carborundum grit to provide a key for the adhesive 
coating. This is applied to the strip in two uniform 
bands and partially cured by heating to remove tackiness 
before printing. 

Master location holes, which are used in subsequent 
processes for indexing and registration, are pierced in 
the strip. The individual-strip length is chosen so that, 
however many circuit wafers an amplifier comprises, it 
is never necessary to print in the vicinity of a strip joint. 
To avoid the possible effect of cumulative errors, the 
location-hole piercing machine is designed to take a 
fresh datum from each strip joint. Sufficient overtravel 
is provided on the strip-feeding devices of subsequent 
machines to accommodate any slight corrections made 
at this point. 

The complete wiring pattern, comprising in this case 
six wafers, is printed by a process that offers great 
advantages for mechanization over the conventional 
etched-copper-foil technique. Fine silver powder is 
spread evenly over the adhesive-coated surface of the 
strip; and a heated die bearing the raised image of the 
wiring pattern compacts the silver, under a pressure of 
almost 10tons/in.*, into the partially cured adhesive. 
Surplus silver powder is brushed off to be recovered, and 
the printed wiring is heated to cure finally the adhesive 
film. The silver conductors are now firmly and perma- 
nently bonded to the base material and are capable 
of withstanding large mechanical 
shocks. 


and 


Piercing and wafering 
A 25ton press is used to pierce | 4 


Component preparation 


All the amplifier components are prepared before 
being electrically tested and mounted on tapes. Cop. 
necting leads are straightened, cleaned, and solder. 
dipped to facilitate automatic soldering (Fig. 7). It is 
expected that eventually all components will be supplied 
taped by the manufacturers, but at the time this work 
was done only one manufacturer would co-operate in 
this matter. Components supplied already taped are 
electrically checked in the component-testing machine, 
where a faulty component is marked by inserting into 
one tape a staple that is subsequently detected in the 
component-loading machine. That component is then 
rejected. 

Miniature valves are prepared as shown in Fig. 7: the 
leads are combed, a plastic button is added to the base, 
and the wires, after being cropped and bent, are heat- 
sealed to this button. The valve is finally tested and 
inserted into a polythene sock for protection and 
to facilitate subsequent handling. These operations 
are performed automatically in the valve-preparation 
machine. 


Final assembly 


The prepared valves, components and interconnecting 
wires are assembled to the amplifier-former in the 
component-loading machine (Fig. 8). A bottom printed- 
wiring end-plate is attached to the component-former. 
As the assembly progresses down the line, up to 
48 resistors, capacitors or rectifiers are loaded in groups 
of four at 12 loading stations. Each component is 
cropped from the tapes by an air-operated head and 
lifted by a solenoid into a loading breech. An air blast 
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accurately, at one stroke, the 320 
holes in the circuit pattern required 
for the component leads and the 
soldering-clearance holes in the outer 
wafers. The polystyrene end-plates 
are moulded in a six-cavity mould- 
ing-press, from which they are auto- 
matically transferred and de-sprued 
before loading into magazines for use 
on the wafering machine. In the VG 
wafering process the circuit wafers \\ 


component as 
received 


leads eads 
straightened 





and automatically assembled and 
secured to the polystyrene end-plates. 
These printed-wiring subassemblies 
are given a complete electrical-conti- 
nuity and insulation check and loaded 
into magazines for use in the assembly 
process. 
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propels the component down a plastic tube to the loading 
station, where the amplifier-former has been raised 
slightly to ensure correct registration. This action occurs 
simultaneously at all loading heads. If any component 
is faulty, the staple previously inserted in the tape causes 
that head alone to complete an additional cycle to reject 
the faulty component. 

Each loading station is followed by a test station that 


8 Component-loading 
machine 


checks the presence of correctly loaded components. 
The conveyor moves the component-former to the 
valve-loading section, which has provision for four 
valve-loading heads. Each head first positions a valve 
in its protective sock in a subsidiary indexing turret. 
The valve is electrically tested and, if satisfactory, 
indexed to a loading position, where it is pushed from 
the sock into the former below. A faulty valve is dis- 
carded, and that head alone continues to index until a 
sound valve is obtained for loading. Interconnecting 
wires are cropped from reels of solder-coated wire and 
fed to the amplifier-former by air-operated heads, after 
which the top end-plate wafer subassembly is added to 
complete the basic amplifier assembly. 

Loading occurs at all heads simultaneously, and the 
machine is fully interlocked and sequentially controlled 
to give highest output. It has been designed to ensure 
reliability and to facilitate rapid fault-finding and 
Maintenance: if any part goes wrong the machine 
automatically stops and the precise location and nature 
of the fault are positively indicated. 

The assembled amplifier is passed to the soldering 
machine, where each end-plate wafer subassembly in 
turn is dip-soldered by a plunger method. The amplifier is 
supported over a well containing silver-saturated solder 
at 255°C ; a cam-operated plunger working in an adjacent 
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bore causes the solder to rise in the well and flow across 
the amplifier circuit. Clean solder is thus always brought 
into contact with the circuit, and the period of immersion 
and the rates of approach and withdrawal of the solder 
can be completely controlled. This has been found 
necessary to ensure fully reliable dip-soldering with a 
complete absence of bridging and solder tears in the 
confined areas between the printed wiring. 
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The soldered amplifier is assembled to the baseplate, 
the oscillator interconnecting wires are suitably pre- 
formed, and the assembly is encapsulated in polythene. 
Finally, the amplifier is given a complete electrical test 
and assembled into the housing. 


PLANT ECONOMICS 

In addition to the advantages of a more consistent and 
fully tested product from the mechanized plant, estimates 
show that considerable savings can be achieved in man- 
power, floor-space and costs. To produce 300 amplifiers 
per hour, a labour force of 13 would be required for the 
mechanized plant, which would occupy 1500ft?; an 
equivalent output by hand-assembly would need a 
labour force of 300 and a space of 20000ft?. 

At a production rate of 300 amplifiers per hour, the 
estimated cost of assembly (labour and overheads) of the 
mechanized amplifier is reduced to less than two 
shillings. If the plant is run at well below capacity, the 
number of operators can be greatly reduced and the 
production cost will still show a saving over the cost of 
manual assembly. 

Little retooling is required to produce a different 
amplifier, provided that the basic amplifier size remains 
unchanged. 
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Summary 


The mechanization project had two main objectives: 
first, the maintenance of a consistently high standard of 
product quality and reliability and, secondly, the design 


and manufacture of a line capable of producing fuse 
amplifiers at a high rate with a minimum of skilled 
labour, yet flexible enough to allow the introduction of 
modifications to the basic amplifier design. To achieve 
these objectives it was found necessary to redesign the 
amplifier in a form more suitable for automatic assembly 
techniques. An extensive programme of trials established 
that the redesigned amplifier was rugged enough to 
withstand the enormous forces to which it is subjected 
during firing. 





LETTERS TO THE EDITOR 


A graphical method for determining slot constants 
H. McKibbin, AssocIATE MEMBER 
Watts and vars....F. T. Chapman, C.B.E., D.SC.(ENG.), B.SC., 
MEMBER;; F. E. M. Hardy, ASSOCIATE MEMBER; 
P. P. Eckersley, MEMBER 

The action of the single-phase induction motor 

O. K. Gashus, B.SC., PH.D., GRADUATE 
Hospital engineering...C. N. Anderson, ASSOCIATE MEMBER 
Do you admire the view?...... K. L. Stretch, M.A., MEMBER 


A construction for dividing tape on reels..... H. J. Burgess, 
B.SC.(ENG.), ASSOCIATE MEMBER 


A GRAPHICAL METHOD FOR 
DETERMINING SLOT CONSTANTS 


Dear Sir—I append a note on a graphical method for 
determining slot constants from flux plots, obtained by 
relaxation methods, which I have used for some years and 
which may be of interest to other members. 

An approximation for the flux linkages Y for one metre of 
axial length of an open rectangular slot may be obtained by 
assuming that the magnetic leakage-flux paths are straight 
and that no leakage flux exists below the conductor packet. 
This gives the expression 7 = [oi N2K, where i is the current 
per conductor, N is the number of conductors per slot, and 
K = (c + d/3)/b is the non-dimensional constant, which 
would be the same for all open rectangular slots having the 
same proportions (Fig. la). 

While the assumptions of straight flux paths and no flux 
below the conductor packet are incorrect, it is fairly obvious 
that all geometrically similar slots will yield exactly the same 
leakage-flux configurations. This means that we may still 
use poiN7K to calculate the flux linkages per metre of axial 
length of a slot but the slot constant K will now have to be 
determined from the flux plot itself. 

Consider two contours of the actual flux plot on which the 
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values of the magnetic vector potential are A and (A + 84) 
Wb/m (Fig. la). The flux per metre of axial length of the 
slot in the shaded strip, 50 = (A + 5A) — A = 5A. The 
flux linkages due to 6@ are ndA(S + 45S), where n is the 
number of conductors per square metre of conductor packet 
and S and (S + 8S) are the areas in square metres of the 
conductor packet under the two A-contours. 
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If a graph is drawn of ‘areas of conductor packet under the 
magnetic-vector-potential contours’ against ‘magnetic vector 
potential’, the S/A graph (Fig. 1b), it will be seen that the 
flux linkages due to 6@ are equal to n times the shaded area 
in Fig. 1b. Therefore “& =n (area under S/A graph), and 
K =n (area under S/A graph)/joiN2. Up to this point the 
analysis has been carried out dimensionally, but this is 
unnecessary, as will now be shown. 

Let the mesh length of the square-meshed net, used to 
obtain the flux plot, be Am, to the full-size scale of the slot. 
If, instead of the area of conductor packet under an A-con- 
tour, the number of meshes m under the contour is plotted 
against A, then Y = nh? (area under m/A graph). We may 
write ni = J A/m?, and if any convenient constant C is used 
instead of pioh*J (see below) in the residual equations for 
nodes inside the conductor packet, then poi = C/nh*. Further, 
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if M is the total area of the conductor packet in meshes, 
N=nh?M, so that poiN? = Cnh?M? and K = (area under 
mA graph)/CM2. 

A convenient practical procedure for determining K is: 
{, Obtain a relaxation solution using any convenient constant 
Cinstead of pzgh*J (see below) in the residual equations 
2, Use a mesh length of 4 = lin. to draw the slot and its 
leakage field to scale 
3, Determine (e.g. by planimeter) the area of conductor 
packet under each A-contour in square inches; these areas 
will be numerically equal to the number of meshes m below 
each A-contour, since |h?|=|1| 
4, Plot the m/A graph 
5, Determine the area under the m/A graph (X units, say) 
6. Then K = X/CM2, where M is numerically equal to the 
total area of the conductor packet in square inches of the 
scale drawing. 


It is easily shown that the use of C instead of poh?J in 
the conductor-packet residual equations has no effect on 
the final result. If J is in amperes per square metre, / is 
in metres, and A is in webers per metre, then, in the M.K.S. 
system, the residual equation for a node of a square- 
meshed net with four full-length arms emanating from it is 
Fy = A, + Az + Az + Ag — 4A + (Uoh*J)q =~ 0. Suppose 
that, for computational convenience, the term (tgh?J)p is 
multiplied by some factor k. The resulting residual equation 
will be Fo = Aj + Az + Az + Ag — 4A + (kpgh*J)o = 0, 
where A’ = kA; that is to say, the resulting solution will be 
k times the M.K.S. solution. Also, the area under the 
mlA’ graph will be k times the area under the M.K.S. 
mlA graph, but since C = kuph*J the multiplying factor k 
cancels out when K = X/CM7? is evaluated. 

In conclusion I would point out that the example of the 
rectangular slot has been used merely for simplicity. The 
method can be used for any slot shape without further 
complication.—Y ours faithfully, 

H. McKIBBIN 


The Nigerian College of Technology 
Department of Electrical Engineering 
Zaria Branch 


14th October 1961 Zaria, Nigeria, W. Africa 


WATTS AND VARS 


Dear Sir—If a supplier of electricity, A, provides a single-phase 
supply at voltage vy = V,,, sin wt to a consumer, B, who takes a 
current with a reactive component i’ == J,, sin (wt — 7/2), 
the relevant phenomenon occurring in the mains is fully 
represented by the equation vi’ = 4V,,/,/sin2wt. This in- 
dicates an oscillation of energy between the two parties with 
a periodicity 2f. If V and J’ are the r.m.s. values of v and i’, 
then vi’ = VI’ sin2wt, since VI’ = 4V,,J,,, and if we give the 
name vars to VI’ it follows that vars and watts are identical 
in this context. 

More usually, however, when we speak of a supply of 
‘reactive power’, or of vars, we do not refer to individual 
oscillations, but we have in mind a continuous train of these 
oscillations extending over some hours, in the course of which 
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the parties A and B take it in turns to supply energy to each 
other in equal quantities. The position of A differs from that 
of B in that he supplies the mains and other equipment that 
must carry the wattless current involved and is thereby put to 
expense, which justifies him in making a charge against B on 
this account for a service that he renders. This service is of 
value to B because it provides him with facilities for the 
storing and restoring of energy in the magnetic fields of his 
transformers and other a.c. equipment; he is therefore willing 
to pay A’s charges (which are in the nature of rent). 

The important point is that, although energy is the medium 
in which this transaction is carried on, the commodity that 
is bought and sold, to which Prof. R. O. Kapp refers in his 
last letter, is service (November 1961 Journal, p. 662). If we 
say that A supplies ‘reactive power’ to B and use the symbol 
VAr for it, we must remember that B does the same to A; by 
using the symbol VAr for the commodity that A does in fact 
supply we are applying it, in this context, to something 
non-physical, which does not qualify it for dimensions. 

The so-called reactive-power meter provides a useful basis 
on which A’s charges can be assessed, but its reading depends 
on the product of a voltage in one circuit and a current in 
another, and this does not necessarily mean (pace Prof. 
Kapp) that its registrations indicate a physical reality; it is, 
in effect, an analogue computer. 

An analogy may be drawn with a bank and its customers. 
Their transactions are in the medium of money, but the bank 
charges the customers for service, not for money.—Yours 
faithfully, 

F. T. CHAPMAN 
20 Freta Road 


20th October 1961 Bexleyheath, Kent 


Dear Sir—As electrical engineers we have been exposed at an 
early stage to the use of rotating vectors to represent alterna- 
ting quantities. It is pedantic to use the whole rigmarole ‘the 
instantaneous value of the quantity is equal to the projection 
of ‘the rotating vector on the j-axis’. We use the phrase 
‘voltage (or current) vector’, and, with the use of complex 
algebra, we achieve a formally consistent notation. In so 
doing, we give current and voltage, both scalar quantities, 
the status of vectors. Having done so, we gratuitously intro- 
duce the projection on the 1-axis and call it a quadrature 
component. 

I suggest that (a) the single rotating vector gives an over- 
simplified mathematical model, (b) Ferraris’s principle, 
involving two counter-rotating vectors (and in which the 
quadrature components cancel) is the more correct model 
(even though its rigorous application would involve a novel 
and much more cumbersome algebra for the statement of 
simple circuit theory), and (c) while power (watts) is a real 
quantity, volt-amperes and vars are fictitious, since neither 
can be derived from functions of instantaneous voltage and 
current for the same instant. 

In support of (c) I would quote the ease with which power 
may be measured (the complexities of the wattmeter arising 
only from material imperfection such as friction and hyste- 
resis), whereas measurement of volt-amperes ard -vars 
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involves either much elaboration or the acceptance of 
often subtle assumptions concerning symmetry of polyphase 
voltages. Volt-amperes is a convenient sort of portmanteau 
quantity, useful for indicating the capacity (and cost) of plant 
and circuits, as it includes both current and voltage, which 
must be provided for separately in the design. Vars follow 
by analogy. 

I do not see how one can object to saying I [watt] = 1[VA] 
I[VAr], provided that it is clear that this is a dimensional 
equation, and nothing more. Whether the statement is 
particularly helpful is another matter. In railway-traffic 
statistics, ‘ton-miles’ is encountered, but there would be few 
who would be willing to develop any very profound theory 
from the formal similarity of the dimensions of this quantity 
to those of energy. 

In spite of the foregoing, I shall continue to use and teach 
the use of volt-amperes and vars. 

I have always found the theory of dimensions unsatisfactory 
in that quantities that are different in kind have the same 
dimensions. The classic example, of course, is energy and 
torque. I suggest that this anomaly can be cleared up by the 
introduction of a scalar/vector dimension. Of the funda- 
mental dimensions, mass, time and charge (and °C) are 
scalar and length alone is a vector. The term ‘product’ in 
mathematics is used to mean the result of multiplying a 
scalar or a vector by a scalar, or a vector by a vector, which 
last may be either the scalar (‘dot’) product or vector (‘cross’) 
product. The suggested innovation is that the dimension of 
length be [/][L], where the [j] indicates its vectorial nature, 
and that for ‘multiplications’ or ‘divisions’ giving rise to 
vector products an additional [j] be introduced. Thus the 
dimensional equation for work becomes: 


[work] = ((/)(M){LV 7] 2HUV IZ) = [—1] 
(MY ILPITY) 
the absence of a term in [/] indicating that it is scalar, for 
torque: 


[torque] = (IMPLI ITY?) x (UPILI 
= GTAUIM LN )-). (LY 
= (1G MT Py} 


Similarly, angle, instead of being dimensionless, is now seen 
to have dimensions [j]'.{{j]}'{Z}'}/L/]'[L]' or [j]'—Yours 
faithfully, 

F. E. M. HARDY 


Abadan Institute of Technology 


22nd October 1961 Abadan, Iran 


Dear Sir—I postulate an alternator driven through a virtually 
lossless mechanical transmission from a capstan, also a 
changeover switch connecting the terminals of the alternator 
either to a resistor R or a reactor. 

The resistance of R would be chosen so that R absorbed 
as much power as would require the capstan to be fully 
manned and yet would be large compared with the internal 
impedance of the alternator. The reactor, having a large 
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Q-factor, would have a reactance equal to the resistance of R. 
A team of those who deny a difference between watts and 
volt-amperes would be set to work on the capstan, the 
alternator being connected to the resistor. When they were 
out of breath with pushing and singing their shanty ‘heave 
awa’ and watts a var’, the switch would be instantaneously 
changed over, the reactor being substituted for the resistor, 

I should expect, as a result, an undignified sprawl of 
heretical opinion; would I be right in this surmise ?—Yours 
faithfully, 

P. P. ECKERSLE¥ 


53 Hasker Street 


8th November 1961 London S.W3 


THE ACTION OF THE SINGLE-PHASE 
INDUCTION MOTOR 


Dear Sir—Prof. F. C. Williams and Dr. E. R. Laithwaite in 
their article “The action of the single-phase induction motor 
in the September 1961 Journal, p. 550, call attention to an 
important issue. However, on their point of ‘the confusion 
between X, and X,,,” they fail to resolve the confusion and, 
if anything, provide two wrong formulas instead of one. 

Starting from the equivalent circuit as given in Fig. 3 of 
the above article, it follows without any simplifications that 
the torque is given by: 
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where k is a constant. Consequently, by the equation T =0 
we obtain the following solutions for oc: 


o=lando=1+ \/ [ _ is =) | . (db) 


The correct no-load speed is therefore given by: 


w= + wr [ — (2) | » nn 


This differs from both equations (4) and (5) as given in the 
article and, therefore, affects the conclusions reached on the 
basis of eqn. (5). In fact, the assertions that R, < X,, and 
that R, < X>,; are necessary conditions in order to obtain 
a useful machine are both too stringent. If X,, and X>, are 
of the same order, the correct no-load speed must obviously 
be derived from eqn. (c) rather than any other. 

Again, if X,, ~ X,, the conclusions reached for the 
minimum size of drag-cup rotor are also wrong. This seems 
quite likely to be so in the small size of motor discussed, and 
it would be interesting to find out how the figures quoted 
compare with practical results. 
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A point of interest to lecturers is the use of counter-rotating 
fluxes to simulate a pulsating flux. Unfortunately, it has 
sometimes been stated that this is shown by the identity: 


cos wt = 4(eit — giv 


the right-hand side illustrating the two ‘rotating’ components. 
Of course, this identity shows nothing of the sort, since the 
travelling waves are not shown at all. A space distribution is 
essential to the argument, and it is therefore important to 
include this in any illustration of the procedure. Fig. 1b is 
not entirely satisfactory, because it needs a forceful reminder 
of what the vectors are in fact representing.—Yours faithfully, 


O. K. GASHUS 


Department of Electrical Engineering 
The University 
23rd October 1961 Glasgow W.2 
[Prof. F. C. Williams and Dr. E. R. Laithwaite write: Every 
theoretical analysis of a practical machine makes approxima- 
tions and can therefore be said to be ‘wrong’. In this respect 
and in this respect alone, Dr. Gashus is entitled to say that 
we have produced two ‘wrong’ formulas. Of these two 
equations, One was introduced specifically because it was 
wrong, and his remarks, therefore, have relevance only to 
eqn. (5). The latter follows at once from his eqn. (c) by 
putting X,,; = 0, and we took this step to emphasize the 
importance of X,,,. We agree that, if one uses a detailed 
equivalent circuit such as the one we gave without approxima- 
tion, one will arrive at an answer which is correct to that 
degree of detail, and this he has done in his eqn. (a). 

It was not our intention to derive accurate formulas for 
the performance of the single-phase induction motor. There 
are many papers devoted to this subject. What we have done 
is to point out a common fundamental error in the presenta- 
tion of the subject and a common confusion between the 
roles of X,,, and X3,. By neglecting X,,; we avoid a difficulty 
that arises with eqn. (c), which suggests that the machine 
would run with X,, = 0 if X, were sufficiently large, which 
is equivalent to saying that a stator in Manchester will 
rotate a rotor in Glasgow. 

With regard to the comment on the minimum size of 
drag-cup rotor, X, cannot, with any reasonable geometry, 
approach the value of X,,,, as is shown in L. S. Piggott’s 
recent paper on induction machines (PiGGotT, L. S.: ‘A 
theory of the operation of cylindrical induction motors with 
squirrel-cage rotors’, Proceedings I.E.E., Monograph 490U, 
December 1961 (109C)). 

Dr. Gashus’s last comment does not appear to be related 
very closely to the article. We would only add that lecturers 
are ill-advised to speak of pulsating fluxes at all in con- 
nection with rotating machines, except in very special 
circumstances. ] 


HOSPITAL ENGINEERING RESEARCH 
UNIT 


Dear Sir—I hasten to join the lists in tilting at the short 
article in the October 1961 Journal, p. 608, which might give 
the impression to the uninitiated that hospitals are planned 
haphazardly. The anonymous author goes further and states 
that the maintenance of engineering services in hospitals is 
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given little thought at the design stage. If the author had 
qualified his statements to the effect that the findings applied 
to the older job, I might have agreed with him. 

Your readers may not be aware that chartered engineers 
are employed directly by the various Regional Hospital 
Boards in the United Kingdom and, indirectly, in firms of 
consulting engineers meeting with architects and planners on 
equal terms; and I am quite sure that my professional 
colleagues in other Regions would join with me in assuring 
you that much thought is given to the points criticized. New 
approaches are indeed welcome on any project, and the 
results of surveys such as are being undertaken by the Nuffield 
Unit are eagerly awaited ; but general and sweeping statements, 
such as you have published anonymously, are dangerous and 
are apt to give a wrong view of the picture as a whole.— 
Yours faithfully, 

Cc. N. ANDERSON 


Deputy Regional Engineer 
Western Regional Hospital Board 
351 Sauchiehall Street 


25th October 1961 Glasgow C.2 


DO YOU ADMIRE THE VIEW? 


Dear Sir—The Foreword in the October 1961 Journal, p. 587, 
suggests that the only objections to the Central Electricity 
Generating Board’s Supergrid plans are aesthetic, and 
ignores technical and economic reasons for preferring other 
methods of transporting energy in bulk. 

It is difficult to follow the logic of your argument that 
locating power stations on the coalfields, where alternative 
supplies of fuel are difficult and costly, cushions industry 
against rising coal costs. Even the claim that this minimizes 
transport costs involves the unjustified practice of equating 
the cost of transport of fuel with that of distributing energy. 
This is the very point where C.E.G.B.’s own analysis is 
defective, as they compare the transport of energy as coal 
by rail on an obsolete railway system with the most modern 
developments in electrical transmission (BROwN, F. H. S.: 
‘The power system’, Journal of the Royal Society of Arts, 
1960, 108, p. 690). If, instead, one compares electrical trans- 
mission with the bulk transfer of energy in chemical form by 
pipeline, the advantage, if anything, lies with the latter for 
the loads and distances involved between control areas in 
this country. 

In addition, considerable operational advantages would 
flow from a policy of distributing the coal in bulk by efficient 
modern methods and locating the base-load stations near to 
their base loads. More coal-fired stations could enjoy the 
advantages of tidal cooling without having to be located in 
amenity areas for safety reasons, thus obviating the need for 
unsightly cooling towers and reducing the heat load on the 
overburdened Trent. 

Moreover, as a coal-distribution system would work to 
stock instead of immediately to load, temporary troubles on 
the system would not be immediately reflected in the danger 
of interruption of supply to consumers, The commitment of 
a large section of the Grid to bulk transfer in one direction 


735 





Letters to the Editor (continued) 


is going to either reduce seriously its primary insurance value 
or make nonsense of the high load factors postulated in 
making it appear economically attractive. 

The alternative to the Supergrid is not underground 
electrical transmission but the bulk distribution of coal, oil 
and gas by pipeline. Not only amenity, but also economic 
development and operational reliability, are being prejudiced 
by a scheme propounded without adequate consideration of 
the full range of alternative solutions or an accurate assess- 
ment of the real cost of each.—Yours faithfully, 


K, L. STRETCH 


College of Advanced Technology 

Gosta Green 

30th October 1961 Birmingham 4 
{In addition to electrical transmission and the transport of 
coal by rail or road, there is the pipeline method of trans- 
porting power. This method could be used to supply fuel for 
power stations, either by pre-gasification of the coal or by 
transporting the coal as a slurry. The cost of gasification is 
at present prohibitively high, and although research work is 
being done this possibility does not hold out great promise. 
We understand that the C.E.G.B. are doing both small-scale 
and large-scale research on pipeline transport of coal. A good 
many problems are involved, and they believe that, if these 
are overcome, the method might find application to short 
hauls in the initial stages. but it is doubtful whether it could 


be applied to long-distance transport within the foreseeable 
future.—Editor] 


A CONSTRUCTION FOR DIVIDING 
TAPE ON REELS 


Dear Sir—Your readers may be interested to know that 
Mr. F. N. Scaife’s construction described in the July 196} 
Journal, p. 432, especially as extended by Mr. P. D. Hanstead 
in the September issue, p. 560, will be useful in the timber 
industry. For example, veneer logs often have to be divided 
into outer and inner regions for face veneer and ‘core stock’ 
in given proportions, after excluding the central region 
occupied by the chucks or by defective timber. For saw logs 
it is often useful to know what proportion of the usable 
volume (excluding a defective core) is occupied by the 
sap-wood band. 

Especially taking into account Mr. E. Janmoulle’s letter in 
your September issue, p. 560, this correspondence is a 
relatively trivial but convincing example of the need for more 
‘all-rounders’ to provide liaison between different fields of 
study; we are nearly all specialists these days, and very few 
of us have much idea of what is going on in fields outside 
our own.—Yours faithfully, 

H. J. BURGESS 
Forest Research Institute 
Kepong, Selangor 


31st October 1961 Federation of Malaya 





MEETING OF THE INSTITUTION COUNCIL ON THE 2nd NOVEMBER 1961 


T= following summary of reports received and decisions 
reached by the Council of The Institution at their meeting 
on the 2nd November 1961 is issued on the authority of the 
President in a form approved by the Council. It will be 
understood that this report does not purport to be a complete 
account of the matters discussed at the meeting, since some 
items are to be the subject of further discussion by the 
Council. 


Resignation of an elected member of Council 


The Council accepted with regret the resignation of the seat 
of Dr. J. Brown; he had been elected as an Associate Member 
from the Ist October 1961 but would be unable to continue to 
serve as he would be leaving England at the end of January 
1962 to take up an appointment as a professor in the new 
Delhi Engineering College. The General Purposes Committee 
were asked to consider the filling of the casual vacancy on 
the Council thus created. 


Institution Conversazione 


With reference to the next Institution Conversazione, 
which the Council at their last meeting had agreed should 
take place at the Royal Festival Hall, London, on Thursday, 
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5th July 1962, a recommendation from the Finance Com- 
mittee was accepted that the price of tickets to members and 
their guests should be increased by 2s. 6d. to £1 17s. 6d. 
except that Students and Graduates under the age of 28 
should be able to obtain a single ticket for £1 or a double 
ticket for £1 15s. as on the previous occasion. 


Representation of The Institution on other bodies 


On the recommendations of the General Purposes Com- 
mittee, the Education and Training Committee and _ the 
Examination Committee, the Council appointed representa- 
tives of The Institution to serve on a number of other bodies. 
Details of these appointments will appear in the January 
1962 Journal. 


British Conference on Automation and Computation 


The Council were pleased to receive the thanks expressed 
at the Annual General Meeting of the British Conference on 
Automation and Computation, held on the 27th September 
1961, for the secretarial services provided by The Institution, 
and gave their consent to the appointment of Mr. F. Jervis 
Smith, Deputy Secretary of The Institution, as Honorary 
Secretary of the B.C.A.C. 


JOURNAL I.E.E. 
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Science Museum—Electrical Communications Collection 

In response to a request from the Director of the Science 
Museum, it was agreed on the recommendation of the 
General Purposes Committee that The Institution should 
co-operate in the development of an Electrical Communica- 
tions Collection on the lines of the Electrical Power Collection 
already in the Museum. 


National Productivity Year 

On the recommendation of the General Purposes Com- 
mittee, the Council agreed that The Institution should lend 
its support to the National Productivity Year that the British 
Productivity Council are proposing to arrange for 1962-63. 
Ways in which The Institution could particularly help were 
by co-operation with local British Productivity Council units, 
and by independent activities, in the local Centres and by 
publicizing in the Journal the objects and programme of the 
National Productivity Year. 


British Association for the Advancement of Science 


Consideration had been given by the General Purposes 
Committee to a proposal from the British Association for 
increased co-operation between the various societies opera- 
ting in the Provinces, involving the creation of local branches 
of the British Association. The Committee, after consulting 
the Local Centres Committee, put forward a recommenda- 
tion, which was accepted by the Council, that the British 
Association be informed of The Institution’s support for its 


proposal. 


International symposium on rationalization of the use of 
electrical energy 


An invitation had been received from the Association of 
Polish Electrical Engineers for The Institution to send one or 
more representatives to the above symposium, to be held in 
Warsaw in May 1962 under the auspices of the United 
Nations Economic Commission for Europe. The Council, 
on the recommendation of the Papers Committee, decided 
to invite Dr. T. E. Calverley, B.sc.(ENG.), MEMBER, and 
Mr. H. Jackson, B.SC.(ENG.), MEMBER, to represent The 
Institution at the symposium. 


International telemetering conference 


Following informal discussions between representatives of 
The Institution and the American societies responsible for the 
organization of the national telemetering conferences that 
are held annually in the United States, the Council, on the 
recommendation of the Papers Committee, supported a 
proposal that The Institution should, with the American 
societies concerned, act as joint sponsors of an international 
telemetering conference to be held in London in September 
1963 


Committee on Higher Education 


The Council had before them a revised draft of the memo- 
randum to the Committee on Higher Education, which had 
been modified by the Education and Training Committee to 
take into account the views expressed at the last Council 
meeting (November 1961 Journal, p. 659). It was believed 
that both The Institution of Civil Engineers and The Institu- 
tion of Mechanical Engineers were contemplating some 
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modification of the draft, and the Council hoped that a 
common document could be produced. 

They approved the revised document in principle and 
decided that Mr. S. E. Goodall, who, as the representative 
of the Council, would meet the Committee on Higher Educa- 
tion to submit oral evidence, should endeavour, after con- 
sultation with the Education and Training Committee, to 
achieve a joint submission without unduly weakening the 
present document. 

Should this not be found possible, the Council agreed 
that the revised document should be submitted to the Com- 
mittee on Higher Education as a memorandum from The 
Institution alone. 

It was noted that in any case it was proposed that The 
Institution itself should submit a separate memorandum, on 
the subject of research in the universities and colleges of 
advanced technology, which was in course of preparation 
by the Education and Training Committee. 


Atlantic telegraph cable, 1866 

The Council accepted with pleasure an offer from Maj. 
A. C. Kennedy, MEMBER, to present to The Institution a small 
show-case containing short lengths of sections of the Atlantic 
telegraph cable, 1866, and directed that their appreciation be 
conveyed to Maj. Kennedy. 


Oversea Representative for the Middle East 


The Council approved the appointment of Mr. A. 
Ainscough, ASSOCIATE MEMBER, as the Oversea Representative 
of the Council for the Middle East in place of Mr. H. D. 
Furber, MEMBER, who was returning to the United Kingdom. 





CONSOLIDATION OF A.I.E.E. AND 1.R.E. 


T= American Institute of Electrical Engineers and the 
Institute of Radio Engineers are considering consolida- 
tion of the two Institutes. A committee has been formed, in 
accordance with a resolution passed by the Boards of 
Directors of both Institutes, ‘to determine the feasibility, 
practicability and form of such consolidation’. The com- 
mittee is to report to the Boards not later than the 15th 
February 1962, for their approval ‘with a view to submission 
to a vote of the memberships of the two Institutes and 
consummation, if so approved, by January 1, 1963’. The 
proposed new organization would have 150000 members. 

The resolution pointed out that ‘the advancement of the 
theory and practice of electrical and radio engineering and 
the educational and scientific objectives of both Institutes 
may be better served by merger or consolidation . . . into 
one organization in which all present members would be 
included, and in which they would enjoy the same rights and 
privileges now conferred on them by their separate organiza- 
tions’. The Boards of Directors deem it advisable, the 
resolution said, ‘to move actively toward the consolidation 
of the activities and organization’ of the I.R.E. and the 
A.1.E.E., ‘by consolidation or otherwise, provided that the 
legal and operational problems incident to such consolidation 
can be satisfactorily resolved’. 

The committee appointed is authorized to prepare a pro- 
posed constitution and bye-laws ‘in consultation with 
representatives’ of both Institutes. 
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The experimental investigation Of SPAaCe oo.ss.s0::. 0020 


Experiments carried out in rockets and satellites during 
the past few years have already contributed greatly to our 
understanding of the upper atmosphere and of conditions 
in interplanetary space and have provided valuable new 
data for the study of the sun and sun-Earth relations. 
This article is based on a lecture delivered on the {8th 
May 1961 at Savoy Place, after the Annual General 
Meeting. The author is Director of the Radio Research 
Station, Slough. 


J. A. RATCLIFFE, C.B.E£., M.A., F.R.S., MEMBER 





then words ‘space science’ are freely used in several 
contexts, not all of them strictly scientific. In this 
article they will be taken simply to mean the study of 
what is outside the Earth by means of experiments made 
in rockets and artificial satellites. The purpose of the 
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ground. For the detection of all except the most absorb. 
able radiations, it can be said that at this height a piece 
of apparatus is outside the atmosphere. 

Rockets carrying equipment to heights of this order 
have provided some most interesting information. For 
example, a picture of the ultraviolet spectrum of the 
sun, taken from such a rocket, is shown in Fig. 1. A 
spectrum of this kind would be quite unobservable 
through the atmosphere, which completely absorbs all 
wavelengths less than about 2900A. The spectrum is of 
interest to the solar physicist, who has to account for 
the observed lines, and to the ionospheric physicist 
because it shows him what wavelengths are available for 
ionizing the atmosphere and what are their intensities. 

The strong line marked by the arrow on the Figure near 
1200A is particularly interesting. It is the Lyman alpha 
line of atomic hydrogen, and it is important in the pro- 
duction of the ionosphere. It has been possible to photo- 
graph the sun from a rocket in the light of this line, with 
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1 = Ultraviolet spectrum of the sun, taken froma high-altitude rocket 


The arrow indicates the Lyman alpha line of atomic hydrogen 


article is to show why this kind of science is important 
and to give illustrative examples of the results obtained. 

We tend to forget that we, at the surface of the Earth, 
live at the bottom of an ocean of air of such quantity 
that each column of it, one square inch in cross-section, 
weighs 14lb. There is, for example, so much of it that 
the weight of air under an ordinary table is about 2 Ib. 
This overlying atmosphere absorbs many of the electro- 
magnetic radiations (light, X-rays, ultraviolet) and 
particle radiations that impinge on it from outside, 
so that we cannot observe them. For many purposes it 
is the mass of gas that is important in the absorption 
process, and on a mass-for-mass basis it is as though 
we lived at the bottom of an ocean of water 35 ft deep, 
and hoped to know all about the radiations that were 
falling on it at the top. 


Radiations outside the atmosphere 


The atmosphere, held to the Earth by gravity, becomes 
more and more tenuous the higher we go, and it can 
be said, roughly, that its density decreases by a factor 
of ten for every 20km increase in height, so that at a 
height of 120km it is reduced to 10~° of its value at the 
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the result shown in Fig. 2. The distribution of radiating 
sources over the solar disc throws light on problems 
concerned with the cutting-off of the ionizing radiation 
during a solar eclipse and is valuable to the solar 
physicist, who is concerned with the problem of how 
it is radiated. 

Perhaps the most beautiful result of researches of this 
kind is one in which a crude photograph of the sun was 
taken with X-rays. Since X-rays cannot be focused by 





2 The sun photographed in Lyman alpha ultraviolet light 
(left) and white light (right) 
The ultraviolet is intense in the regions of sunspots 
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lenses, the principle of the pinhole 
camera was used. The rocket was 
stabilized to point the camera towards 
the sun, but it was not possible to stop 
it rotating about its axis. The result 
was that, with the exposure times in- 
yolved, the photograph was somewhat 
blurred by rotation round its centre. 
It is shown in Fig. 3, and, again, the 
way in which the sources of X-radiation 
are distributed over the disc is of 
interest to solar and _ ionospheric 
physicists. 


Phenomena at great altitudes 

Although, for some purposes, it may 
be said that apparatus at a height of 
120km is outside the atmosphere, 
what is above is nevertheless measur- 
able. It can be studied by observing the 
motions of artificial satellites, which are 
slightly impeded by collision with the 
few remaining air molecules. From the corresponding 
changes in the orbit, deductions can be made about the 
density of the air. In this way it has been shown that 
above 200km there is an important difference in 
density between day and night. The upper atmosphere 
is apparently denser and presumably hotter by day than 
by night, and the difference is greater at the greater 
heights. During a magnetic or ionospheric storm, the 
density increases even further, and again the increase is 
greater at the greater heights. 

Of the many investigations that have been made with 
apparatus sent aloft in a satellite, those that estab- 
lished the existence of the Van Allen belts are probably 
the most important. The apparatus consisted of electronic 
counters arranged to determine the number of impacts 
made by different kinds of particle and to transmit the 
result to the ground by telemetry. It was shown that 
there are two belts of energetic particles ‘trapped’ in the 
magnetic field of the Earth. The outer belt is about four 
Earth radii from the 
centre of the Earth 
above the Equator and 
consists of electrons 
with an energy of 
about 100keV;_ the 
inner one is distant 
about 14 Earth radii 
and consists of elec- 
trons and protons with 
energies ofabout 50keV 
and 100MeV respec- 
tiveiy. The constitu- 
tion of the outer belt 
changes during magne- 
tic and ionospheric 
storms. 


3 The sun photographed in solar 
X-rays by a pinhole-camera 
technique 
The image is blurred by rotation 
about the centre 
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4 Some typical experimental satellites 


Anglo-American satellites 


At heights of more than about 300km above the 
Earth, the air resistance is so small that satellites need 
not be designed for small atmospheric drag. They there- 
fore take unusual shapes, of the kinds illustrated in 
Fig. 4. The most noticeable features are the numerous 
and often complicated aerial systems and the panels 
of solar cells that occupy most of the surface. Each 
square centimetre of these cells supplies about 0-01W, 
and a large surface area is required if the equipment 
consumes much power. Of course, the cells work only 
when in sunlight, and batteries have to be provided to 
keep the apparatus working when the satellite is on the 
dark side of the Earth. 

The United States has offered a series of satellites to 
carry the experiments of workers in the United Kingdom. 
It is intended to launch the first of this series during 
1962, and it will carry experiments on behalf of: 


1. University College London, to measure electronic 
and ionic concentrations and temperatures in the upper 
ionosphere and the intensity of solar ultraviolet and 
X-radiation 

2. Birmingham University, to measure electron con- 
centrations by a different method 


3. Imperial College, London, to measure cosmic rays. 


Other experiments by different workers are planned 
for the second and third of these satellites. Workers in 
the United Kingdom have also made much use of 
Skylark rockets fired from the rocket range at Woomera 
in Australia. Increasingly, more research groups in 
Britain will be gaining experience with rockets and 
satellites and making worthwhile experiments in ‘space 
science’. 
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PAPERS READ 


THE JOURNAL DIGEST 


The articles in this regular monthly feature are based on current 
papers read at Institution meetings. They are written by the authors 
of the papers, who have been asked to make the articles, so far as 
possible, interesting and of appeal to electrical engineers who have 


no specialized knowledge of the topics discussed. While the articles 
bring out the main points and conclusions of the papers, their 
contents are not necessarily confined to the subject-matter of the 
original papers 





ELECTRICITY SUPPLY IN INDIA AND ITS FUTURE 


A short review of the Supply Section Annual Lecture (3703) with 
the above title by M. Datta, M.Sc.Tech., Ph.D., which was 
delivered on the 10th May 1961 at Savoy Place. (A report of 
this meeting appeared in the July 1961 Journal, p. 474.) The 
lecture is published this month in Part A of the Proceedings. 
The author is with the West Bengal State Electricity Board. 


+ hag today, having an area of 1-27 million square miles, 
is a secular country with a population exceeding 430 
millions, 70°%% of whom are engaged in a medieval system of 
agriculture. The majority of the population live in nearly half 
a million villages, with inhabitants ranging from about 250 
to 10000, and so far only the large towns and villages have 
been provided with electricity. The transport of heavy equip- 
ment is one of the difficulties of an underdeveloped country, 
as can be seen from Fig. 1. 

With an annual average energy consumption of 1200 x 10° 
kWh/year, of which 15-1 x 10?kWh/year is electrical, the per 
capita annual consumption in India is 40kWh, compared with 
a world average of 600kWh and outstanding figures such as 
4400kWh for the United States. 


Plan targets 


Generation and distribution of electricity 
are the responsibility of the State Electricity 
Boards, whose programmes are co-ordin- 
ated by the Ministry of Irrigation and 
Power through the Central Water and 
Power Commission. 

The installed capacity at the beginning 
of the First-Plan period was 2300 MW, to 
which an addition of 1100 MW was made. 
During the Second Five-Year Plan (1956- 
61), with an addition of 2400MW of 
installed generating capacity, the total 
installed generating capacity became 
5800 MW, as against the target of 6900 MW. 
In the two Plan periods now completed, 
the number of towns and villages electrified 
has increased from 3667 in 1950-51 to 
19000 in 1960-61. 

India has recently moved from _ the ; 
Second to the Third quinquennial period 4 
of planned development. In the Third-Plan 
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period, it is expected to increase the generating capacity to 
11800MW by the end of 1966. 

The target provides for nuclear power generation to the 
extent of 300 MW, and it is expected that a further 1500 
towns and villages will be electrified in this Plan period. 


Sources of energy 

The rivers of India can be divided into two broad categories: 
those exclusively rain-fed and those snow-fed as well as rain- 
fed. Because of seasonal rainfall (June-September), the former 
rivers are characterized by heavy discharge during the mon- 
soon months, but the flow dwindles to a mere trickle during 
the summer. Even in the latter group, originating in the 
Himalayas, the perennial snow-feed reduces the wide flow 
variation but slightly. 

Hydro-power stations in India are therefore dependent on 
regulation of the fluctuating river flows by construction of 
dams and reservoirs at favourable sites, subject to the over- 
riding requirements of irrigation and flood control. The 
country’s water-power potential is about 40 million kW at 
60% load factor—an energy potential of 210 million MWh 
annually or the equivalent of consuming 150 million tons of 
coal per annum. One of the greatest potentials is in the 





A 214 ton transformer being drawn on a bullock cart 
A distance of 74 miles was covered in 3} hours 
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U-bend of the Brahmaputra, just before it enters India from 
Tibet, which might be exploited for the mutual benefit of 
both countries. Over a distance of 125 miles the river falls 
s000ft and has a minimum unregulated flow of 30000cusec. 
At present only about 6% of India’s water-power potential is 
utilized for the production of energy. Fig. 2 shows the hydro 
and coal resources of India. 

The known resources of coal in India, assessed at 120000 
million tons, are localized in the four eastern States, West 
Bengal, Bihar, Madhya Pradesh and Andhra Pradesh. Most of 
the resources are of inferior quality. The limited resources of 
higher-grade coking and non-coking coals are conserved for 
metallurgical industries. Oil and natural-gas resources are 
small. 

India has to consider nuclear power generation in places 
far remote from coal reserves and water-power sites. It has 
been estimated that the total resources of thorium in India 
amount to over 500000 tons in a readily extractable form, 
while the known resources of uranium are less than a tenth 
of this tonnage. Nuclear power generation will therefore be 
based on thorium, developed in three stages. The first stage 
will utilize reactors fuelled by natural uranium producing 
plutonium as a by-product. In the second stage, the inten- 
tion is to utilize plutonium with thorium in fast breeder 
reactors to produce uranium 233, while in the third stage 
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(C*—J Coal resources in million 


power is available 
© _ Thermal station 
@ Hydro station 


2 Hydro and coal resources of India, 
with location of power stations 





3 The Bhakra dam and left-bank powerhouse 


reactors operating with thorium and plutonium as fuel are 
envisaged. 

One of the factors affecting the choice of mode of genera- 
tion is the foreign-exchange component of the currency 
required. For a coal-fired station, this is two to three times 
higher than that for a hydro station, while for nuclear power 
stations it is even more. Thus it is likely that hydro resources, 
backed by coal-fired power stations, will play an important 
part in the power development of India for many years to 
come. 


Power generation 
Important features are the concentration 
of generation in regional stations and their 
interconnection to form regional Grids, lead- 
’ ing to the adoption of high-pressure, high- 


c temperature, high-rating turbo-alternator 

16° and boiler units. The size of the units now be- 

r wa ,’ ing installed ranges between 30 and 125 MW. 
ty - aie The new important thermal stations are 


all in the Eastern Zone, comprising West 
Bengal, Bihar and Orissa, with vast indus- 
trial potentialities. The new Chandrapura 
station will operate with steam at 18001b/in.” 
(gauge) and 1000°F. The new Bandel ther- 
mal station near Calcutta, with four genera- 
ting units of 75 MW each, will have steam 
conditions of 1450Ib/in.27 (gauge) and 
1000° F, with single-stage reheat at 1000° F. 
The station is expected to burn coal- 
washery middlings and rejects with an ash 
content of about 40%. 

The large hydroelectric schemes at pre- 
sent being completed will have units of 
higher rating, namely Bhakra with 10 sets 
of 90MW, Koyna with 5 sets of 60MW, 
Rihand with 5 sets of 60MW, and the 
Sharavathi Valley Project with 10 sets of 
90MW. The Bhakra dam and left-bank 
powerhouse are shown in Fig. 3. 


where hydro 
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Papers read (continued) 
Users of electricity 


Electricity has become the main source of power and has 
resulted in the formation of several new industries, e.g. 
electrometallurgy, electrochemistry and the production of 
aluminium, iron and steel, manganese, calcium carbide and 
nitrogenous fertilizers. Electrification of the railways on a 
25kV a.c. 50c/s system has been taken up specially for dealing 
with the heavy traffic of steel plants. 

Of the energy generated in 1960-61 by public utilities, 69% 
was used for industry, only 17 °% for commercial and domestic 
purposes and 10% for irrigation and waterworks. The traction 
requirement was only 3°%. 


Transmission and distribution 


The transmission and distribution system has to operate in 
extreme climatic conditions. In consequence, the rating of 


equipment has to be reduced. The temperature and wind-load 
conditions vary widely, and the worst wind load does not 
occur during the minimum-ambient-temperature condition, 

Lightning disturbance constitutes the most frequent cause 
of supply interruption on overhead power lines. At and above 
66kV, the protection against lightning is obtained by pro. 
vision of overhead earth wires on the transmission lines and 
by proper insulation co-ordination. 

For the distribution system, the use of unearthed and 
unbonded lines on wood poles provides the best performance 
in lightning conditions and avoids the risk of shock. 


Conclusion 


Technology holds the key to economic progress in India 
and will play a crucial role even in shaping her politics, 
Human skill and natural resources await the magic tool of 
electricity to give wings to India’s economy. 621.311.1(54) 


ANALOGUE-COMPUTER SIMULATION OF NUCLEAR 


REACTORS 


A short account of a Measurement and Control Section pape! 
(3704) ‘The use of analogue computers in predicting the space- 
time behaviour of nuclear reactors’ by R. W. Hockney, M.A.., 
and T. O. Jeffries, M.A., D.Phil., A.Inst.P. The paper was 
published individually in October 1961 and will be republished 
in Part A of the Proceedings. It was read before a Section 
meeting on the 24th October 1961 at Savoy Place (see p. 780). 
The authors are in the Atomic Power Division, English Electric 
Co. Ltd. 


UCLEAR reactors currently being built in the United 

Kingdom consist of a cylindrical graphite core some 
25ft high and 50ft in diameter, in which there are about 4000 
4in.-diameter channels. Inside the channels are stacked fuel 
elements consisting of uranium rods, about 1 in. in diameter, 
enclosed by fuel cans that have a finned surface to improve 
heat transfer. Carbon dioxide coolant gas is blown up the 
channels to remove the nuclear heat and is subsequently 
passed through heat exchangers, where the heat is used to 
produce steam. The steam produced is used to generate 
electricity in the conventional way. The reactor is controlled 
by neutron-absorbing rods that penetrate the reactor core 
from the top and may be moved to change the reactivity of 
the reactor. 


Behaviour of a reactor 

The temperature and neutron density in a nuclear reactor 
are determined by the reactivity of the reactor core, and, 
because the reactivity itself depends on the temperature of the 
uranium and graphite, a reactor is a feedback system. The 
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system is non-linear, partly by virtue of the non-linearity of 
the neutron-density equation itself and partly because of 
speed and position limitations in the automatic-control 
system. 

Because of these complications, the behaviour of a reactor 
and of its control system is most conveniently simulated on 
an analogue computer. 

The neutron-density equation contains both space and 
time derivatives. Analogue-computer equipment is ideally 
suited for integration with respect to time but has no special 
features making it suitable for representing space derivatives. 
Various approximate methods must therefore be used. 


Model representations 


A point model may be constructed on the assumption that 
the macroscopic spatial shape of all variables remains the 
same during a transient. The model represents the state of a 
reactor by a number of averaged parameters of the reactor. 
These might be the average fuel temperature, average graphite 
temperature, average coolant temperature and average 
neutron density of the reactor. This model is used to study 
the behaviour of the automatic-control system in controlling 
the total power of the reactor. 

During the start-up of a reactor, control rods are withdrawn 
and the axial shape of the temperature and neutron density 
undergoes radical changes. Consequently, the assumption of 
constant spatial shape, made for the point model, is inade- 
quate. To allow for axial variation, a four-zone simulation is 
made by dividing the reactor into four zones axially and by 
simulating equations, for average properties, within each 
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zone. The simulator may be considered as four point-model 
representations linked together by neutron diffusion and by 
the coolant-gas flow. 


Forms of instability 

The large civil reactors at present being built in Britain, 
if uncontrolled, are unstable with respect to total power with 
a period of divergence of about 10min; and an automatic- 
control system may be designed to control total power, using 
the point model already described. 

Another possible form of instability results in an increase 
in neutron density in some parts of the reactor and a decrease 
in others, with little change in total reactor power. To control 
this spatial instability, it is necessary to divide the reactor 


into sectors, usually 9-12 in number, and to have a separate 
control system in each sector to keep the temperatures 
constant. These control systems are interconnected by neutron 
diffusion. 


Radial / azimuthal harmonic simulation 

A simulation of such a system requires a radial/azimuthal 
representation, and it is found convenient to expand the space 
dependence of all variables in a series of spatial harmonics 
(similar to a Fourier-series expansion). The amplitudes of the 
different harmonics depend on time only, and these are 
represented on the analogue. The radial/azimuthal simulation 
uses an expansion of 17 harmonics and represents 12 control 
systems. 681.142:621.039 


ELECTRICAL PHENOMENA AT VERY LOW TEMPERATURES 


Ashort article based on a Graduate and Student Section paper 
with the above title by R. E. Hayes, M.Sc., Ph.D., Graduate. 
The paper was read before a joint meeting of the Southern 
Centre and the Southern Graduate and Student Section at 
Romsey on the 23rd March 1960, and before the North- 
Eastern Graduate and Student Section at Newcastle upon Tyne 
on the 21st October 1960. The paper was awarded a premium 
by the Council. The author is with the Plessey Co. Ltd. 


_— 1956, experimental work at very low temperatures 
was performed on a small scale and almost entirely at 
universities. However, in April 1956 a paper was published by 
the late Dudley A. Buck that aroused the interest of computer 
engineers and has resulted in a great expansion of all types of 
work conducted at very low temperatures. An appreciable 
portion of this work has been carried out by industrial con- 
cerns to produce component parts for high-speed digital 
computers. 

Below about 10°K, the only available refrigerant is helium 
gas, and hence any work below this temperature is intimately 
connected with the technology of the liquefaction of this gas 
and the storage of the liquid. Temperatures between 10° and 
4:2°K (the temperature at which helium liquefies) are not 
readily achieved, but those down to 1-5°K are easily obtained 
by reducing the vapour pressure over the liquid helium by 
means of a vacuum pump. 


Liquid helium and superconductivity 

Helium was first liquefied in July 1908 by Kamerlingh 
Onnes at Leiden, producing a clear colourless liquid with a 
normal boiling point of 4-2°K. In 1947 §S. C. Collins in the 
United States designed and produced a liquefier capable of 
commercial exploitation and yielding appreciable quantities 
of liquid helium. In Great Britain, it has been found feasible 
to use one central liquefier (initially a Collins machine located 
at the National Physical Laboratory at Teddington) and to 
sell and transport the liquid to other laboratories. 
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One of the first experiments performed using liquid helium 
was an investigation into electrical conductivity. Experiments 
carried out on mercury in 1911 showed the surprising result 
that, while the resistance of a sample gradually decreased 
with falling temperature, at 4-16°K it suddenly dropped from 
a finite value to an immeasurably small one. Since that time 
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1 Disappearance of superconductivity with flux density and 
temperature 


many metals have been found to exhibit this superconducti- 
vity. The temperature at which it happens is the transition 
point (7,). Although superconductivity was discovered 50 
years ago, no really satisfactory physical explanation exists 
for it. However, the evidence tends to suggest that the super- 
conducting resistance is truly zero. 

In trying to exploit superconductivity it was soon found 
that it could be destroyed either by exceeding a certain 
critical current in a conductor or by an external magnetic 
field. In 1917 Silsbee suggested that these two effects were 
really one. He concluded that superconductivity disappeared 
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Papers read (continued) 


abruptly when the magnetic flux density at the surface of a 
conductor reached a certain critical value that depended on 
the temperature. A graph of this dependence is shown in 
Fig. 1 for metals with transition points down to 2°K. It is on 
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2 Continuous-sheet memory 


this phenomenon that most devices utilizing superconductivity 
depend. 


Applications of superconductivity 

The first real use of superconductivity was by Templeton, 
who made a superconducting reversing switch to discriminate 
against the thermal e.m.f.s generated in the leads from a 
cryostat. Templeton also devised a superconductive chopper 
to increase the range of his measurements by keeping his 
detector at liquid-helium temperature and thus decreasing the 
thermally generated noise. A modulated magnetic field causes 
a section of fine tantalum wire to act as a chopper by switching 
between zero and about 0-1 across the primary of a trans- 
former. 

The same principle of switching with an external magnetic 
field was exploited by Buck in his invention of the cryotron. 
He demonstrated that it was possible for a device of this 
nature to belong to the active class of component, such as a 
valve or transistor. The cryotron was constructed from a 
0-009in.-diameter tantalum wire, called the gate, closely 
wrapped with a solenoid of insulated columbium wire 0-003 in. 
in diameter, called the control. Both metals are super- 
conducting at 4-2°K, but tantalum requires a flux density of 
only 60 gauss to make it resistive, while columbium requires a 
flux density in excess of 2000 gauss. Thus it can be arranged 
that the columbium is always superconducting, whatever the 
state of the tantalum wire. 

The cryotron is switched by making the gate wire resistive 
with the magnetic field due to the control winding. The dis- 
advantage of the simple cryotron is its large L/R time- 
constant. If the gate wire is reduced to a thin evaporated film, 
its normal-state resistance is greatly increased. If at the same 
time the control winding is reduced to a single crossing of the 
gate film, its inductance is appreciably reduced. Along these 
lines was developed the crossed-film cryotron, fabricated by 
multiple evaporation of suitable metals and insulators in a 
vacuum evaporator. Much effort is now being concentrated 
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on producing large arrays of interconnected crossed-film 
cryotrons to perform logical operations in digital circuits, 

Investigations have been made on the use of a circulating 
current as a storage element. Such a current can flow in two 
possible directions, which can represent the binary 0 and | 
and hence form a memory. The first realizable element using 
this principle was devised by Crowe. It consists of a hole in 
a superconducting sheet bridged by a narrow strip, and the 
operation of the element or cell depends on the direction of 
flow of a persistent current flowing in the bridge. The dis- 
advantages of a Crowe-cell memory are that very close 
tolerances are demanded on the dimensions of the bridge and 
that its shape makes wiring for co-ordinate selection memories 
difficult. 

A new form of storage cell that overcomes these problems 
is the continuous-sheet memory shown in Fig. 2. The informa- 
tion is stored as a persistent current at the boundary between 
a superconducting and a resistive region, and in the equi- 
librium position the trapped flux is sufficient to keep the 
enclosed portion in the resistive state. The continuous-sheet 
memory has distinct possibilities as a high-speed computer 
store of the future. 


A superconducting gyro 


A different application of superconductivity is found in the 
gyro invented by Buckhold in the United States. In this 
application, the repulsive force existing between a persistent 
current and the field producing it is used to support a super- 
conducting rotor in vacuo, giving a friction-free bearing with 
a powerful self-centring action. It is also claimed that the very 
low operating temperature eliminates creep in the metals of 
the gyro and the errors caused by this. 


Semiconductor applications 


At very low temperatures, with small applied voltages, 
germanium has a very high resistivity. Above a certain critical 
applied field, a reversible breakdown occurs that is similar in 
many respects to avalanche breakdown in a gas. If compen- 
sated germanium is used, the sustaining field after breakdown 
is lower than that required to initiate it, producing a ‘negative- 
resistance’ characteristic. Work is proceeding on a cryosar 
using this effect. One possible application of this device is as 
a selection switch for use with superconducting memory- 
elements. 


Latest developments 


It has recently been found that, if a sandwich is made of 
two different superconducting metals separated by a very thin 
insulator, such as lead, aluminium oxide and aluminium 
(7, for aluminium is 1-18°K), a device with a ‘negative- 
resistance’ characteristic, similar to that of the tunnel diode, 
is obtained. Research is now under way to see whether the 
phenomenon occurs at higher temperatures with different 
superconductors. If so, a device with many exciting potentiali- 
ties will be added to the growing list of those that make use 
of electrical phenomena at very low temperatures. 

537.312.62: 681.142; 621.374.32 
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Quadrature-axis synchronous 
reactance 


Asummary of a Supply Section paper (3750) ‘An experimental 
effective value of the quadrature-axis synchronous reactance of 
a synchronous machine’ by R. E. Steven, B.Sc., Ph.D., 
Associate Member. The paper is published this month in 
Part A of the Proceedings. The author is in the Electrical 
Engineering Department, University of Southampton. 


ie author carried out experimental tests on two dissimilar 
salient-pole synchronous machines. Each machine was 
run aS a synchronous motor on constant-voltage busbars. 
An examination of the results confirmed the inaccuracy that 
occurs in the predicted value of the load angle 5 when the 
quadrature-axis reactance is assumed constant. 

An original analysis of the experimental results is given 
whereby it is shown that the effective value of the quadrature- 
axis reactance can be expressed in the form: 


Xjeq = ky + ‘2 
jl-n) 
The factors involved are defined in the following way: 

ky =(Xa/X)X;, i.e. a function of direct-axis leakage 
reactance. 

X, and X, are the conventional unsaturated values of the 
direct-axis and quadrature-axis reactances, obtained by, say, 
the slip test. X, is taken as equal to the Potier reactance. 

nis an index determined from the open-circuit characteristic 
of the machine, which, it is proposed, may be interpreted in 
aform V = k,l? over a significant part of the curve. J is the 
armature phase current. 

The factor k, is examined as a function that determines the 
effect of armature reaction, and it is shown that, in general 
for a synchronous machine, it may be expressed in the form: 


Xi x, 
k, = —4(1 ——) [1 + tan(6 + 

, ( %) ! #)) 
where K, is a saturation factor, ¢ is the phase angle of the 


armature current and 6 is the Joad angle in electrical degrees. 
It is further shown that the author’s expression for the 
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effective value of X, permits accurate prediction of load angle 
over a range of load conditions for several machines. A 
derived expression for tan 4 is given that enables the prediction 
to be carried out by direct substitution. 621.313.321.011.2 


Starting single-phase induction motors 


A summary of a Utilization Section paper (3747) ‘The starting 
of single-phase induction motors having asymmetrical stator 
windings not in quadrature’ by C. S. Jha, B.Sc., Ph.D., Graduate. 
The paper will be published in Part A of the Proceedings. 
The author was formerly in the Department of Electrical Engi- 
neering, University of Bristol, and is now in the Department 
of Electrical Engineering, University of Roorkee (U.P.), India. 


«Pas negra rotating-field concepts, developed in an 
earlier paper, are used to analyse the behaviour of a 
single-phase induction motor having asymmetrical stator 
windings not in quadrature. The analysis includes the effects 
of the air-gap harmonic fields and is applicable for all values 
of the turns ratio k and the displacement angle 0. It is 
shown that the generalized equations of performance reduce 
to those obtainable by other methods for the few special 
combinations of k and 6 where the latter could be accurately 
applied. 

The starting performance of the motor is expressed in 
terms of dimensionless parameters, and the effect of @ on 
the starting torque is discussed in some detail. It is shown 
that, although more starting torque is obtained by making 6 
greater than 90°, the magnitude of the increase depends on 
the rotor resistance and the effects of the harmonic fields. 
Tests on standard machines show good agreement with 
theoretically predicted performance. 621.313.333.016.1 


IN THE PROCEEDINGS 


A. N. ARMAN, PH.D., F. J. MIRANDA, DR.-ING., aid G. R. BISHOP. PAPER 
3513S, MARCH 1961 Progress in oil-filled cables and their accessories 
October 1961 


P. GAZZANA-PRIAROGGIA, DR.-ING., G. L. PALANDRI, DR.-ING., and U. A. 
PELAGATTI, DR.CHEM. PAPER 3348S, NOVEMBER 1960 The influence of 
ageing on the characteristics of oil-filled cable dielectric October 1961 
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In the Proceedings (continued) 


Communicated discussion on A basis for short-circuit ratings for paper- 
insulated cables up to 11kV 


REPORT 3705 Discussion on Magnetohydrodynamic generation of 
electricity 


Communicated discussion on Open-circuit noise in synchronous 
machines 


M. DATTA, M.SC.TECH., PH.D. PAPER 3703S Electricity supply in India 
and its future December 196] 


Discussion on The logical design of electrical networks using linear 
programming methods before the North-Western Supply Group 


Discussion on Development of high-voltage air-break circuit-breakers 
with insulated-steel-plate arc chutes before the South Midland Centre 


W. CASSON and H. J. SHEPPARD, B.SC. PAPER 3528S, MARCH 1961 Tech- 
nical and economic aspects of the supply of reactive power in England 
and Wales June 196] 


D. S. ASHWORTH, B.A., aid P. HAMMOND, M.A. PAPER 3489S, MARCH I96I 
The calculation of the magnetic field of rotating machines—Part 2 
June 1961 

P. J. LAWRENSON, M.SC. PAPER 3490S, MARCH I96I 
of the end-windings of turbogenerators June 196] 

Discussion on The impulse strength of fully-impregnated-paper dielectrics 
as used in high-voltage cables before the North-Western Centre 


The magnetic field 


J. HINDMARSH, B.SC.(ENG.), and N. K. GHAI, B.SC.(ENG.), M.SC.TECH. 
Objective methods of assessing commutation performance (communi- 
cation) 

Discussion on The characteristics and protection of semiconductor 
rectifiers before the West Wales Sub-Centre 

R. E. STEVEN, B.SC., PH.D. PAPER 3750S An experimental effective value 


of the quadrature-axis synchronous reactance of a synchronous machine 
December 1961 


THE JOURNAL DIGEST | MONOGRAPHS 


Monographs are first published individually, price 2s., and are 
republished later in Part C of the Proceedings of The Institution. As 
soon as the separate monographs are available, summaries are given 
in this feature. 

Applications quoting the serial number of the monographs as well 
as the author’s name, and accompanied by a remittance, should be 
addressed to the Secretary of The Institution. 

For convenience, books of five vouchers for this purpose can be 
obtained in advance, price 10s. 





A locus diagram to determine the complete starting 
performance of a 3-phase induction motor connected 
to a single-phase supply 

Monograph 486u 

A. R. DANIELS, M.SC., and B. R. PELLY 


A GRAPHICAL solution, which gives the sequence voltages, the 
Starting-torque ratio, the line current, the voltage across the 
capacitor and the corresponding values of a dimensionless admit- 
tance ratio for a 3-phase induction motor at standstill and con- 
nected to a single-phase voltage, is derived. Several optimum 
conditions, in particular an exact admittance ratio for minimum 
unbalance, are obtained from the locus diagram. In all cases, it is 
shown that the admittance ratio obtained is independent of the 
applied voltage, and the locus diagram is therefore applicable to 
machines of any rating. 
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J. C. JONES. Recent developments in magnetic work-holding devices for 
machine tools (communication) 


Discussion on A survey of street lighting and its future before the North- 
Western Utilization Group, the North Lancashire Sub-Centre and the 
Northern Ireland Centre 

Discussion on Submersible pumping plant before a joint meeting of the 
North-Western Centre and the Mersey and North Wales Centre and 
before the South-East Scotland Sub-Centre 

Communicated discussion on Measured and electrical-model charac. 
teristics of buildings heated by floor thermal storage 

Discussion on Some considerations in the application of power rectifiers 
and convertors before the South Midland Supply and Utilization 
Group and the North Staffordshire Sub-Centre 

Discussion on The shielding of overhead lines against lightning before 
the North Staffordshire Sub-Centre and the Western Supply Group 
Discussion on The application of irradiation in industry before the 
Northern Ireland Centre and the South Midland Supply and Utiliza- 
tion Group 

Discussion on The application of low-pressure resins to some high- 
voltage switchgear design before the South Midland Supply and 
Utilization Group 


PART B. ELECTRONIC AND COMMUNI- 
CATION ENGINEERING (NOVEMBER 
1961) 


See the Journal for November 1961, p. 670 


PART C. MONOGRAPHS (SEPTEMBER 
1961) 


See the Journal for September 1961, p. 567 


An analytical method taking account of saturation 
and hysteresis for evaluating the iron loss in solid- 
iron cores subjected to an alternating field 
Monograph 485uU 


PROF. N. KESAVAMURTHY, M.A., B.E., M.SC.TECH., and P. K. RAJAGO- 
PALAN, B.E., M.S., PH.D. 


AN attempt is made to obtain an analytical solution for the field 
distribution inside solid magnetic cores subjected to an alternating 
magnetic field when the range of operation of the magnetizing force 
is limited to the first portion (up to the knee) of the B/H curve that 
can be approximated to the form B = u(H — «H3), e being small. 
As a first stage, an analytical method is developed for the solution 
of the partial differential equation of the form: 


22H ) 
Yo (H — «H3) 
or 


x2 p 


H being a function of x and ¢. 

Based on this method, expressions for the field distribution, 
eddy-current loss and over-all power factor are deduced. Further- 
more, the above analysis is modified to take account of the presence 
of hysteresis. It is claimed that the method gives a clear picture of 
the saturation phenomenon and offers an explanation for the 
increases in loss and power factor that accompany saturation. The 
analysis is applied to the specific case of a mild-steel toroid and 
verified against the test results. 
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The design of a wide-band transistor telephone 
repeater and its distortion performance 

Monograph 484€ 

p, S. HELLIWELL, M.A., E. E. ALDRIDGE, B.SC.(ENG.), and J. A. BARRETT, 
BSC. 

tHE design of a two-stage transistor amplifier having over-all 
current feedback is considered. Allowance is made for variation of 
the transistor parameters, their noise figures and inherent non- 
linearities. The stability of the feedback loop of the amplifier is 
investigated and its operation as a wide-band (60-1300kc/s) tele- 
phone line repeater outlined. 

Finally, a modified two-stage amplifier, utilizing a cascode out- 
put stage to improve its harmonic distortion, is described, together 
with a method of estimating the distortion produced by such 
amplifiers. 


Amethod of determination of all the minimal forms 
of Boolean functions 

Monograph 487£ 

A. MUKHOPADHYAY, M.SC.(TECH.) 


A METHOD Of minimization of Boolean functions is described. 
Though directly concerned with the evaluation of the minimal 
sum of products, it can be easily extended to obtain the minimal 
product of sums. It has been shown that, after the selection of the 
essential prime implicants, there exists a ‘row-merger’ step or a 
‘ow-merger’ and ‘row-cancellation’ step that reveals many 
alternative covers. 

The method of obtaining the solution for the cyclic prime 
implicant matrix has been systematized by introducing the 
‘irredundant S$¢-set? and the ‘perturbation set’ of the prime 
implicants. The method yields all the minimal sums, however 
complex the problem may be. 


Tensor analysis of a synchronous two-machine 
system 

Monograph 488s 

J. W. LYNN, M.SC., PH.D., amd M. H. WALSHAW, B.SC.(ENG.), PH.D. 


IN the analysis of electrical machines, certain physical concepts are 
common to all machines, whatever the axes of reference, e.g. 
resistance voltage-drop. These invariant quantities can be expressed 
mathematically as tensors. The authors investigate the form of the 
invariant equations of a two-machine system. One basic equation 
in its general transient form, and the corresponding hunting 
equation, are used for the two individual machines, and it is shown 
that the same two equations apply to the connected system. 

The tensor equations are expanded to give the full matrix equa- 
tions of the system. The application of the latter has already been 
published by the authors. 


Flow graphs, signal-flow-graphs, and graph 
determinants 

Monograph 489€ 

R, F. HOSKINS, M.SC. 


THE flow graph, introduced by C. L. Coates, is a structure, allied 
to the signal-flow-graph, that allows the solution of a system of 
linear equations to be found in a way that avoids certain redun- 
dancies. The author shows how ithe essential advantages of 
Coates’s theory can be incorporated into signal-flow-graph analysis. 
Where network theory is concerned, it seems preferable to retain 
the signal-flow-graph form, and the reasons for this are discussed. 
In addition, the precise relations between graph determinants and 
the determinants of ordinary algebraic theory are examined. The 
aut or concludes with a comparison of the algebra of flow-graph 
and of signal-flow-graph transformations. 
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A theory of the operation of cylindrical induction 
motors with squirrel-cage rotors 

Monograph 490U 

L. S. PIGGOTT 


THE electric- and magnetic-field vectors in the air-gap of an induc- 
tion machine are derived from a scalar potential that satisfies 
Laplace’s equation; the application of boundary conditions at the 
stator and rotor surfaces then leads to a complete knowledge of the 
air-gap field and the rotor current in terms of the stator current. 
All the electric and magnetic quantities can be expanded in a series 
of travelling harmonics, each of which produces its own com- 
ponent of torque and rotor /2R loss. The pulsating component of 
torque is the only derived quantity that depends on interaction 
between the harmonics. 

The general theory is applied to the polyphase machine, the 
single-phase machine and the 2-phase servomotor; in each case, 
the result conforms with accepted theory 

The theory could well be applied to machines with unusual 
stator windings. 


Measurement of small, fast variations in complex 
permittivity at ultra-high frequencies 

Monograph 4915 

DR. E. FATUZZO 


USING a slotted line, a method has been developed to measure 
small and rapid variations, Ae’ and Ae”, in the real and imaginary 
parts, «’ and «’’, of the relative permittivity of a dielectric at 
frequencies in the range 250-2000 Mc/s. Some measurements made 
by this method on ferroelectrics during switching gave consistent 
results. 


The calculation of the electric field for an infinite 
dielectric plate between two spherical electrodes 
Monograph 492M 

K. C. KAO, B.SC., M.SC., PH.D., and T. HARKER, B.SC. 


BY considering the equipotential surfaces round two equal and 
opposite point charges, the electric field for an infinite dielectric 
plate between two spherical electrodes has been calculated. The 
solution is given as an infinite series in terms of applied voltage, 
radius of the electrodes, thickness of the dielectric plate, and per- 
mittivities of the plate and the medium. Curves have been derived 
to show the significance of the dependence of the voltage gradient 
in the field on the ratio of the plate thickness to the electrode 
diameter and the ratio of the permittivity of the plate to that of the 
medium. The edge effect in the electric breakdown of solid dielectrics 
may be attributed to the discharge in the medium, which occurs 
when the voltage gradient on the electrode surface reaches a value 
favourable to its breakdown condition. 


Limits of accuracy in resistance measurement 
Monograph 493M 
C. H. MILLER, B.E., D.PHIL. 


THE resolution that can be achieved in resistance measurement is 
shown to be limited by the amplitude of thermal noise relative to 
the input power of the resistance. The errors of measurement owing 
to resolution and power loading are analysed, and the minimum 
value of their sum is found to be proportional to the cube root of 
the circuit and detector noise factors, the detector bandwidth and 
the load-correction error. The noise factors of some common 
circuit arrangements are evaluated, and the other errors of measure- 
ment, in addition to resolution and power-loading errors, are 
discussed. The total error is shown to have a limiting value near 
1 part in 108 for existing high-quality standard resistors, and this 
is illustrated by a practical example. 


747 





TECHNICAL PUBLICATIONS 





FURTHER information and copies of the publications can be obtained 
from the organizations concerned, except where otherwise stated in 
a footnote 


BRITISH BROADCASTING CORPORATION 


Monograph no. 39 Twenty-five years of B.B.C. television by 
Sir Harold Bishop. London, 1961. 5s. 


THE main engineering developments during the 25 years since the 
B.B.C.’s_ television service started are discussed. Techniques 
originated by the Corporation or used in a specially noteworthy 
manner in their service are paid particular attention. The B.B.C.’s 
contributions to probable future developments, including colour 
television and a change of line standards, are briefly reviewed. 
B.B.C. television. A British engineering achievement. 2nd edition 
(revised). London, 1961. 3s. 6d. 


A BRIEF description of how television works is given. The Television 
Centre, news studios and regional centres are described. Recording 
programmes, equipment, outside broadcasts, colour television and 
many other points are discussed. 


BRITISH ELECTRICAL AND ALLIED INDUSTRIES 
RESEARCH ASSOCIATION 


Report O/T26 Current-carrying capacity of bare aluminium, 
aluminium alloy and steel-cored aluminium conductors for overhead 
power transmission. Third report by H. Goldenberg. 5s., postage 
6d. 


CURRENT ratings are given for aluminium, aluminium alloy and 
steel-cored aluminium conductors for overhead-power-transmission 
purposes. For each conductor cross-sectional area, the ratings are 
listed for conductor temperature rises above ambient, for black 
or bright conductors, for conductors shielded from or exposed to 
the sun, for still air and for air with a velocity of 1m.p.h. The 
direct calculation of the majority of current ratings may be carried 
out by using the digital-computer programme given. 


Report V/T133 An audio-frequency buffer amplifier with isolated 
output by P. G. Kendall and A. B. Sylvester. 7s. 6d., postage 6d. 


AN amplifier, developed for use in the generator units of the E.R.A. 
network analyser, is described. The generator units were required 
to provide an undistorted output of very low impedance, isolated 
from earth and capable of supplying a wide range of loads. 


BRITISH STANDARDS INSTITUTION 
Annual report 1960-61. 7s. 6d. 


THE period from the Ist April 1960 to 31st March 1961 is covered. 
There are four sections—‘General report’, ‘Divisional reports’, 
‘International activities’ and ‘Councils, committees and officers of 
the Institution’. A standards committee for the data-processing 
industry was set up during the year. 


B.S. 156: Part 1: 1961 Enamelled copper conductors (oleo- 
resinous enamel). Part 1—Round wire. 7s. 6d. 


THE requirements and dimensions for round copper wire covered 
with oleo-resinous enamel are given. 


B.S. 162: 1961 
tus. 17s. 6d. 


REQUIREMENTS for switchgear in excess of 100V d.c. and a.c. (and 
frequencies up to 100c/s in the latter case), such as is employed 
with generating, transmitting, transforming and converting plant 
and large motors, are co-ordinated in this publication. There are 
nine illustrations, and Figs. 5-9 are reproduced on a larger scale 
as B.S. 162C: 1961, price 30s. 
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Electrical power switchgear and associated appara- 


B.S. 158: 1961 Marking and arrangement of switchgear busbars, 
main connections and small wiring. 5s. 


THE markings and arrangements are related to power-switchgear 
assemblies as given in B.S. 162 ‘Electrical power switchgear and 
associated apparatus’. 


B.S. 196: 1961 Protected-type non-reversible plugs, socket-outlets, 
cable-couplers and appliance-couplers with earthing contacts for 
single phase a.c. circuits up to 250 volts. 15s. 


DIMENSIONS necessary to ensure interchangeability and non. 
interchangeability, when required, of complete plugs in complete 
sockets of different make are given. Two types are covered, namely 
two-pole, and two-pole and pilot contact. 


B.S. 216: 1961 
VULCANIZED-fibre sheets for electrical purposes, from ;'; to Lin. in 
thickness, are specified. Included in the appendixes is a method for 
determining the electric strength. 


Vulcanized fibre sheet for electrical purposes. 6s. 


B.S. 456: 1961 Dimensions of track circuit insulation. 12s. 6d. 


INSULATIONS for rail joints for certain sections of bullhead- and 
flat-bottom rails are covered. Sole-plate, stretcher-bar and rod- 
joint insulations are also given. 


B.S. 601: Part 2: 1961 Steel sheets for magnetic circuits of power 
electrical apparatus. Part 2—Oriented steel. 5s. 


STEEL strip and sheets, primarily for machines and transformers 
operating at power frequencies, are covered. Material coated on 
both sides with a suitable insulation capable of withstanding 
stress-relief annealing in conditions approved by the manufacturer 
is dealt with. 


B.S. 634: 1961 
purposes. 4s. 


Air-drying insulating finishing varnish for electrical 


CLEAR, dyed or pigmented insulating varnishes, with or without 
added fungicide, are covered. The varnishes are not necessarily 
suitable for h.f. applications. General-purpose and heavy-duty 
grades of varnish are recognized. 


B.S. 899: 1961 
REQUIREMENTS for rolled copper sheet, strip and foil in the annealed, 
half-hard and hard conditions, for general and electrical purposes, 
are given. Thicknesses up to and including 0-374 in. are covered. 


Rolled copper. Sheet, strip and foil. 6s. 


B.S. 1075: 1961 


STUDIO spotlight lamps with bi-post bases for working at 115 and 
250V and rated between 0-5 and 10kW for black and white and 
colour photography and television are covered. 


Studio spotlight lamps. 5s. 


B.S. 1363: 1947 Two-pole and earthing-pin fused-plugs and shuttered 
socket-outlets for a.c. circuits up to 250 volts. Suppl. no. 2 (1960) 
—Plugs made of resilient material. 4s. 

PLUGS made of a suitable resilient material, including rubber, and 
not included in the main specification are covered by this supple- 
ment. 


B.S. 1497: Part 3: 1960 Impregnated-asbestos-covered copper 
conductors. Part 3—Round wire: metric units. 4s. 6d. 

THE requirements and dimensions, in metric units, for impregnated- 
asbestos-covered round copper wire for electrical machinery and 
apparatus are given in this part of the standard. The requirements 
apply to wires having bare diameters from 0-25 to 5mm inclusive. 
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BS. 1522: 1960 Projector lamps. 4s. 6d. 

TECHNICAL details are given for projecior lamps of the following 
classes: Class Al—film projection, slide viewing, etc.; Class BI— 
floodlighting (round bulb); Class B2—floodlighting; Class F— 
microprojection; and Class T—theatre spotlight. 


BS. 1568: 1960 Magnetic tape sound recording and reproduction. 
4s. 6d. 

FEATURES Of recording on magnetic tape coated on one side only 
are specified. Features of the tape itself and of the associated 
recording and reproducing equipment that are necessary to ensure 
satisfactory interchangeability are also specified. 


BS. 1647: 1961 pH scale. 4s. 6d. 


THE standard applies to aqueous solutions at temperatures between 
0° and 95°C and is intended to be accurate within +0-005pH. A 
definition of the pH value of a solution is given. 


BS. 1844: Part 1: 1961 
vinyl acetal base). Part 1—Round wire. 


Enamelled copper conductors (enamel with 
8s. 6d. 


THE requirements and dimensions for round copper wire covered 
with a synthetic enamel based on a vinyl acetal resin are given. 


BS. 1853: 1960 Tubular fluorescent lamps for general lighting 
service. 7s. 6d. 


TUBULAR fluorescent lamps for general lighting service, with pre- 
heated cathodes and operating from a.c. mains with or without the 
use of a starter, are covered in this standard. 


BS. 2048: Part 1: 1961 Dimensions of fractional horse-power 
motors Part 1—Dimensions of motors for general use. 5s. 


THE dimensions given apply to single-phase and polyphase a.c. 
motors and to d.c. motors having enclosures in accordance with 
BS. 170 ‘Electrical performance of fractional horse-power motors 
and generators with ClassA insulation’. The motors may have 
foot, flange or resilient-base mountings and sleeve or ball bearings. 


B.S. 2050: Part 1: 1961 Electrical resistance of conductive and 
anti-static products made from flexible polymeric material. 5s. 


THE articles may be made from natural or synthetic rubber, from 
polyvinyl chloride, from other flexible polymeric materials or from 
mixtures of these. The required degree of conductivity is imparted 
by carbon black and/or other appropriate substances added to the 
bulk of the material. 


BS. 2133B: Part 1: 1961 
Grade II for use in telecc 
Part 1—General requirements and tests. 


Fixed ceramic dielectric capacitors 
ication and allied electronic equipment. 
12s. 6d. 


REQUIREMENTS and tests for fixed ceramic-dielectric capacitors 
Grade II having a rated voltage not exceeding 1-5kV d.c. are given. 





B.S. 2136: Part 1: 1961 Fixed metallized-paper dielectric capacitors 
for d.c. operation for use in telecommunication and allied electronic 
equipment. Part 1—General requirements and tests. 12s. 6d. 


FIXED metallized-paper-dielectric capacitors, suitable for d.c. 
operation with or without a small superimposed a.c. component, 
are covered. The capacitors have a dielectric of impregnated paper 
with thin metal electrodes deposited on it. Self-healing properties 
are shown by the capacitors. 


B.S. 2258: Part 1: 1961 Shields for electronic tubes and valves. 
Part 1—General requirements and tests. 5s. 


SHIELDS for electronic valves of the types included in B.S. 448 
‘Electronic-valve bases, caps and holders’ are covered. 


B.S. 2484: 1961 
THERE are three parts to this specification and they relate respectively 
to precast reinforced concrete, unreinforced concrete and earthen- 
ware cable covers. 


Cable covers. Concrete and earthenware. 6s. 
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B.S. 2818: Part 2: 1961 Auxiliaries for operation of fluorescent 
lamps on a.c. 50c/s supplies. Part 2—Capacitors. 6s. 


CONTINUOUSLY rated capacitors of up to and including 20uF 
capacity, which are intended for use in tubular-fluorescent-lamp 
circuits, are dealt with. 


B.S. 2899: Part 2: 1961 Rubber insulation and sheath of electric 
cables. Part 2—Silicone rubber insulation. 3s. 


THE composition, physical and electrical requirements, and test 
methods for silicone-rubber insulation, taken from electric cables 
after manufacture, are specified. Also included is an optional test 
at the core stage of manufacture for volume resistivity. 


B.S. 2949: 1960 Rotating electrical machines for use in ships. 
8s. 6d. 


MARINE electric generators, motors, rotary convertors and electro- 
magnetic slip couplings, rated at 1hp, 0-75kW or 0-75kVA or 
greater per 1000r.p.m., are covered by this standard. The types 
of enclosure that may be employed are classified. 


B.S. 3188: Part 1: 1960 Enamelled copper conductors (self-fluxing, 
enamel with polyurethane base). Part 1—Round wire. 7s. 6d. 


REQUIREMENTS and dimensions for round copper wire covered with 
polyurethane-resin-based synthetic enamel possessing self-fluxing 
properties are given in this part of the standard. The requirements 
are applicable to wires having bare diameters from 0-0016 to 
0-064 in. inclusive. 


B.S. 3205: 1960 Photographic electronic flash equipment. 4s. 6d. 


THE standard covers electronic-flash equipment of the single-flash 
type, primarily for use with cameras in which the contacts con- 
trolling the flash are closed when the shutter is fully open. Safety 
requirements and performance tests are included. 


B.S. 3207: Part 1: 1960 Méineral-insulated cables. 
Copper-sheathed cables with copper conductors. 5s. 


REQUIREMENTS and dimensions for copper-sheathed cables with 
powdered-mineral insulation and copper conductors, for general 
use, are given in this standard. Provision is made for a p.v.c. 
covering over the copper sheath, when required. 


Part 1— 


B.S. 3214: 1960 Plugs and locking sockets for electric battery 
vehicles and trucks (300 ampere rating). 4s. 6d. 

pLuGs and locking sockets for extra-low-voltage (30V a.c. or 
50V d.c.) use on electrically propelled vehicles are covered by this 
standard. 


B.S. 3232: 1960 Medical treatment lamps. 5s. 


THE standard applies to ultraviolet, radiant-heat and infra-red 
lamps intended to operate at not more than 250V a.c. or d.c. 


B.S. 3239: 1960 Resistivity of metallic electrical conductor materials. 
5s. 

ONE reference and one routine method for determining the electrical 
resistance and resistivity of specimens of metallic electrical con- 
ductors are described. 


B.S. 3243: 1960 Aluminium alloy conductors for overhead power 
transmission. 4s. 6d. 


STRANDED aluminium-alloy conductors for overhead power trans- 
mission are covered. 


B.S. 3244: 1960 Domestic pressure cookers with embedded electric 
elements (safety requirements). 4s. 6d. 


SAFETY requirements for domestic pressure cookers, with embedded 
electric-heating elements for more than 30V a.c. or 50V d.c. but 
not more than 250V a.c. or d.c., are covered. 
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Technical publications (continued) 


B.S. 3249: 1960 Cables and flexible cords insulated with varnished 
cambric and heat-resisting fibre. 5s. 


REQUIREMENTS and dimensions for cables and flexible cords, insulated 
with varnished-cambric tape associated with asbestos, glass or 
polythene terephthalate fibre, are given. These cables are suitable 
for use in dry conditions where the conductor temperature does 
not normally exceed 85°C. 


B.S. 3255: 1960 Presspaper for electrical purposes. 6s. 


PRESSPAPER for electrical-insulation purposes is covered in this 
standard. The presspaper may be either dyed or of natural colour, 
of four different types (each of up to 20mils thick), supplied either 
in roll form or as sheets cut from the roll and with a smooth 
calendered finish. 


BS. 3258: 
cords. 5s. 
REQUIREMENTS and dimensions for cables and flexible cords insulated 
with silicone rubber, which are suitable for continuous use at a 
maximum temperature of 150°C, are given. 


1960 Silicone-rubber-insulated cables and flexible 


B.S. 3337: 1961 Dimensions of plug part and lampholder for 
capless photo-flash lamps. 5s. 


PRINCIPAL dimensions are given. The appendix contains dimensions 
for recommended gauges. 


B.S. 3347: 1961 
4s. 


FIXED and adjustable capacitors for use as current-limiting and 
phasing impedances in railway-signalling track circuits, where the 
utmost reliability in service is essential, are dealt with. The 
railway may be electrified or not. 


Capaciters for railway signalling track circuits. 


B.S. 3360: 1961 
7s. 6d. 


REQUIREMENTS for plain, tinned, annealed and hard-drawn copper 


conductors in insulated cables and cords are given. Solid, stranded, 
bunched, circular and shaped conductors are covered. 


Copper conductors in insulated cables and cords. 


B.S. 3361: 1961 Copper conductors in insulated cables and cords 
(metric units). 7s. 6d. 


THIS is the counterpart, in metric units, of B.S. 3360: 1961. 


B.S. 3398: 1961 Anti-static rubber flooring. 4s. 
REQUIREMENTS for anti-static rubber flooring are specified. 


B.S. 3399: 1961 


POLYPHASE and single-phase double-wound power transformers 
and reactors having windings insulated with Class A, B, H and/or C 
materials and rated from 1 to 1000kVA inclusive are covered. The 
rated voltage must not exceed 3-3kV line-to-line. 


Transformers for use in ships. 15s. 


B.S. G.177: 1961 Nyvin type electrical cables for aircraft. 15s. 


REQUIREMENTS for Nyvin-type cables are stated. Provided that the 
voltage between conductors, between a conductor and a metal 
braid surrounding it and between a conductor and the aircraft 
structure does not exceed 600V r.m.s. and the frequency does not 
exceed 1 -6kc/s, these cables are suitable for use in aircraft circuits. 


B.S. G.178: 1961 Crimped joints (non-insulated) for general 
purpose electrical cables for aircraft. 6s. 


DESIGN requirements and tests are specified for the crimping of 
non-insulated connections for cables, with conductors of plated 
copper, copper alloy, aluminium or aluminium alloy, in which the 
stabilized conductor temperature does not exceed 105°C. 
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Code of practice CP327.201: 1960 The reception of sound an 


12s. 6d. 
RECOMMENDATIONS for good reception of sound and television 
broadcasts are given. 


Code of Practice CP1012: 1961 The abatement and measuremegt 
of radio interference from electrical installations in civil aircraft. 10s, 


television broadcasting. 


THE object is to make readily available the best existing information 
on good practice in the measurement and abatement of radio 
interference in aircraft. The code is intended for those concerned 
with the design, construction, installation and maintenance of 
electrical and radio equipment for aircraft or with the design, 
construction certification and operation of aircraft. It was prepared 
at the request of The Institution’s Committee on Radio Equipment 
for Civil Aircraft. 


BRITISH TRANSPORT COMMISSION 


Railway electrification at industrial frequency. British Railways 
electrification conference, London, 1960. London, 1961. £5* 
THE conference was held in London in 1960 and was attended by 
representatives from over 40 different railway administrations 
throughout the world. The book includes 42 papers and discusses 
the choice of the 50c/s system in the modernization of British 
Railways, application of the S5Oc/s system, locomotives and 
multiple-unit trains, power supply, overhead-line equipment, 
a.c.-traction research, signalling and telecommunication, and 
interference. 

A report of the conference appeared in the November 1960 
Journal, p. 629. 


DEPARTMENT OF SCIENTIFIC AND INDUSTRIAL 
RESEARCH 
Silicones at work.t London, 1961. gratis 


EMPHASIS is On industrial applications of silicones, including 
electrical uses. 


Automatic data processing by D. W. Morley. H.M.S.O., London, 


1961. 6s. 


THE principles of various types of computer, their application and 
operation are described. Examples of data-processing are given, 
including the way in which the Ministry of Pensions applies 
automatic methods to processing the graduated-pensions scheme. 


ELECTRICITY COUNCIL 


Utilization research report no. 24 First trial on the use of thermal- 
storage block-heaters in dwellings. London, 1961. gratis 
A TOTAL of 12 local-authority houses were equipped with improved 
thermal insulation. Two 14kW thermal-storage block-heaters were 
fitted in each living/dining room and a 1 kW heater in each kitchen 
and hall. These heaters kept the temperature of these rooms above 
60°, 55° and 50°F, respectively, provided that a midday ‘boost’ 
was available and that the living/dining room temperature was 
‘topped up’ as and when required by supplementary heating in the 
late afternoon and evening of cold days. 

With the water heater also connected on the off-peak supply, it 
is estimated that such a house could be heated at an annual cost 
(on average tariff rates) of £60. 


H.M. STATIONERY OFFICE 


Cmnd. 1503 Annual report and accounts of the British Broad- 
casting Corporation 1960-61. London, 1961. 10s. 6d. 


THE engineering section gives details of the coverage and reception 
of sound and television broadcasting. The Television Centre at 
Shepherds Bush is described, as well as othér developments in 
television studios and equipment. Research and development are 
discussed, e.g. colour television and magnetic recording. 


* Obtainable from the Publicity Officer, British Transport Commission, 22 
Marylebone Road, London N.W. 

+ Obtainable from the Library, Department of Scientific and Industrial Research, 
State House, High Holborn, London W.C.1 
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JHE INSTITUTE OF PHYSICS AND THE 
PHYSICAL SOCIETY 


Reports on progress in physics. Vol. 24 (1961). Executive editor 
A.C. Stickland. London, 1961. £4 4s., postage 2s. 


fiGHT reports are published in this volume. They are “The theory 
of the superconductive state’, ‘High current gas discharges’, 
‘Cosmic radio waves and their interpretation’, ‘Magnetic domains’, 
‘Photoelectronic image intensifiers’, ‘Ferrimagnetism’, “Theory and 
applications of the density matrix’ and ‘The dynamics of high 
temperature plasmas’. 

Each report will be published separately in paper covers at 7s. 6d. 
a copy. 
INTERNATIONAL ELECTROTECHNICAL 
COMMISSION 


Publication 64 Tungsten filament lamps for general service. 3rd 
edition. Geneva, 1961 (French/English). 33s. 9d.* 


THE technical requirements for tungsten-filament lamps of 100-250 V 
rating 25-1500 W, with a nominal life of 1000h, are given in this 
publication. Methods of test to determine the quality and inter- 
changeability of the lamps are described. 

Modifications to the second edition include amendment of the 
conditions of compliance, introduction of gauges to ensure inter- 
changeability and safety against accidental contact, and values for 
minimum rated lumens. 


Publication 134 Rating systems for electronic tubes and valves and 
analogous semiconductor devices. Geneva, 1961 (French/English). 
6s. 9d.* 

THE object of this publication is to bring about a greater under- 
standing of rating systems for electronic tubes and valves and 
analogous semiconductor devices, especially in the division of 
responsibility between the manufacturer and the circuit designer. 
Rating systems are described. 


Publication 135 Numbering of electrodes and designation of units 
in electronic tubes and valves. Geneva, 1961 (French/English). 
6s. 9d.* 

THIs publication applies to multi-electrode tubes and valves, with 
the exception of cathode-ray tubes. The system used for numbering 
the electrodes of the same type in multi-electrode tubes and valves, 
and for assigning designations to the units of multiple-unit tubes 
and valves, is described. 


MINISTRY OF EDUCATION 


List of sandwich courses and block release courses in further educa- 
tion establishments in England and Wales 1961-62. H.M.S.O., 
London, 1961. 6s. 


UNDER each local education authority are given the colleges 
running sandwich and block-release courses. The subjects read, 
the duration of course, the award studied for, the month of starting, 
the division of time between college and industry, whether the 
student is works- or college-based, and the entry level are listed. 


NATIONAL ADVISORY COUNCIL ON THE 
TRAINING AND SUPPLY OF TEACHERS 

Teachers for further education. Report of an Advisory Sub- 
committee. H.M.S.O., London, 1961. Is. 3d. 

IT is estimated that it will be necessary to double the number of 
full-time teachers in further education in the next ten years. An 


average annual recruitment of 3600 teachers will be required 
throughout the 1960s. 


LEAD DEVELOPMENT ASSOCIATION 
Production, properties and uses of lead cable sheathing. London, 
1961. gratis 


THE requirements of a cable sheath, lead-sheath production, lead 
cable-sheathing alloys, and the applications of lead sheaths to 
Power and communication cables are discussed. 


* Obtainable from the Sales Department, British Standards Institution, 2 Park 
Street, London W.1 
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Lead cable sheathing—alloy characteristics and applications. 
London, 1961. gratis 


A PAGE is devoted to lead and each lead alloy suitable for cable 
sheathing. Details of composition, characteristics and the type of 
cable and installation for which the alloy (or lead) is suitable are 
given. 


NATIONAL PHYSICAL LABORATORY 


Notes on applied science no. 24 Photometric standards and the 
unit of light by J. S. Preston. H.M.S.O., London, 1961. 3s. 


THE development of light sources from the early 19th century to the 
present primary standard is traced in this publication. The author 
describes how the N.P.L. maintains the unit of light, how it 
prepares and calibrates standard lamps, and how it co-operates 
with other official laboratories throughout the world. 


POLYTECHNIC PRESS OF THE POLYTECHNIC 
INSTITUTE OF BROOKLYN 


Active networks and feedback systems edited by J. Fox. Brooklyn, 
New York, 1961. 60s.* 


THIS book contains the proceedings of a symposium of the same 
title held in New York from the 19th to 21st April 1960. The 
session titles were “The state of the art and future trends’, ‘Feedback 
networks and systems’, ‘Synthesis of active network’s, ‘Active 
network concepts’, “Time-variable and nonlinear networks’ and 
‘Time-varying systems’. Over 30 papers were presented. 


SNOWY MOUNTAINS HYDRO-ELECTRIC 
AUTHORITY 


The Snowy Mountains scheme. Phase 1—The Upper Tumut projects 
edited by W. Diesendorf. Horwitz Publications Inc., Sydney, 
Australia. £3 Ils. 6d. 


THE combined output of the Upper Tumut projects will be 600 MW. 
These projects are complete in themselves and form the first section 
of the Snowy Mountain scheme. 


UNITED KINGDOM ATOMIC ENERGY 
AUTHORITY 


AERE-R3381 The degradation of plasticised p.v.c. compositions 
under high level gamma radiation—Part 2 by I. D. Aitken, H. Wells 
and I. Williamson. Harwell, 1961. 7s.+ 


THE effect of various fillers on the radiation resistance of polyvinyl 
chloride compositions is examined. No filler gives a better resistance 
than is obtained in its absence, 


CLM-R7 Toroidal discharge configurations obtained from magnetic 
probe methods by E. A. Witalis. Culham, 1961. 7s.+ 


A METHOD of analysis is presented by which experimental results 
may be compared with those predicted by two theoretical models. 
Neither model is wholly satisfactory. Several types of discharge 
were found. 


UNITED STATES DEPARTMENT OF COMMERCE 
OFFICE OF TECHNICAL SERVICES 


PB 161541 High-temperature semiconductor devices. Radio Cor- 
poration of America, Princeton, New Jersey. $2.75t 


THIS report is a reprint of an original document resulting from 
Government-sponsored research. Progress made in the purification, 
crystal growth and evaluation of the compounds GaAs and InP 
is recorded. Determination of impurities in GaAs, diffusion in 
GaAs and InP, and minority-carrier lifetime in GaAs are dis- 
cussed. The manufacture of diodes, rectifiers and transistors in 
both GaAs and InP is described. 

“a from Interscience Publishers Ltd., 88-90 Chancery Lane, London 


+ Obtainable from H.M. Stationery Office, Kingsway, London W.C.2 
} Obtainable from the Office of Technical Services, Department of Commerce, 
Washington 25, D.C., U.S.A. 
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Technical publications (continued) 

JOHN D. TROUP LTD. 

The design and installation of electrically-warmed floors by L. 
Shepherd. London, 1961. 6s. 

FOUR articles reprinted from Heating are presented. Heat losses 
and requirements in buildings; design; floor insulation and the 
lay-out of heating cables; and installation, temperature control 
and floor finishes are discussed. 


WIRELESS WORLD 


Guide to broadcasting stations. 
London, 1961. 3s. 6d. 


ALL European long- and medium-wave and over 2000 of the world’s 
short-wave sound-broadcasting stations are listed, both geographi. 
cally and in order of frequency. European television- and y.hf, 
sound-broadcasting stations with a power of SkW or more ar 
included. 


13th edition. Iliffe Books Ltd, 








OBITUARY 











Obituaries of Honorary Members, Members and Companions only are published in the Journal 


GERALD CARLYLE ALLINGHAM 


Gerald Carlyle Allingham, M.B.£., who died on the 26th July 1961 
in Mayday Hospital, Croydon, following a fall, was born in 
Chelsea on the 8th November 1875, the eldest son of William 
Allingham, the poet. The author and historian Thomas Carlyle was 
his godfather. He was educated at University College School and 
at University College London, where he studied electrical and 
mechanical engineering and chemistry. He was apprenticed to 
Mr. D. Fitzgerald for a year. 

In 1896 he became a partner in Allingham and Fennell, Leyton- 
stone, electrical installation contractors. In 1899 he joined Stewart 
Electrical Syndicate Ltd. as an electrician and in 1901 joined the 
Tudor Accumulator Co., later becoming chief engineer. 

During the 1914-18 War he served in the technical branch of the 
Royal Naval Division and in the Royal Engineers. He was twice 
mentioned in despatches and was appointed a Member of the Order 
of the British Empire for his wartime work. On demobilization he 
returned to the Tudor Accumulator Co. for two years before 
becoming a radio engineer with C. F. Elwell Ltd., in charge of 
erection of wireless transmitting plant at transmitting stations at 
Leafield, in the Cotswolds, and at Abu Zabal near Cairo. He joined 
Metropolitan-Vickers Electrical Co. in 1922 and in 1929 transferred 
to Britannia Batteries Ltd., in charge of the stationary- and vehicle- 
battery department. He joined Oldham and Sons Ltd. for a year in 
1933 but returned to Britannia Batteries and was sales manager of 
the lead-battery division until his retirement in 1946. 

He was married in 1934 and is survived by his wife and daughter. 

He joined The Institution as a Student in 1894 and was elected an 
Associate in 1897, an Associate Member in 1902 and a Member in 
1919. He was awarded a Student’s premium in 1894 for his paper 
“On secondary batteries’. He served as honorary secretary of the 
Students’ Section in 1895-96. ; G. E. S. 


WILLIAM ROY CECIL COODE-ADAMS 


William Roy Cecil Coode-Adams, M.A., M.SC., PH.D., who was born 
on the Iith August 1895 died on the 31st May 1961. He was 
educated at St. Paul’s School, under the late Dr. Hillard, and was 
a class-mate of Dr. Alexander Russell, at one time President of The 
Institution. He obtained a scholarship to Pembroke College, 
Cambridge, and took part I of the mathematical tripos in 1915. 
His studies were interrupted owing to the 1914-18 War, when he 
served in the King’s Royal Rifles. As a result of his technical 
knowledge he was seconded to special work under the Royal 
Society’s War Committee, and throughout his period of service 
with this committee he dealt mainly with explosives. 

At the end of the war he resumed his studies at Cambridge and 
in 1921 obtained first-class honours in part II of the natural-sciences 
tripos. He continued at the University of Cambridge for a further 
three years as a demonstrator in the university chemical laboratory 
and during this period obtained the M.Sc. degree in 1923 and the 
Ph.D. degree in 1924. In connection with the latter achievement, his 
thesis on the optical-rotatory power of quartz was undertaken as a 
joint paper with Prof. Lowry. 

Leaving Cambridge in 1924, he. was for a short time a member 
of staff at Cheltenham Technical College, but in 1925 he was 
appointed to the staff of Faraday House Engineering College, 
where he served until 1957. During his association with Faraday 
House he became deputy principal in 1936 and was appointed 
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principal in 1937. In 1957 he was appointed principal of the Thapar 
Institute of Engineering and Technology, Patiala, India, for a 
period of three years. Three weeks after returning to the United 
Kingdom he died owing to a sudden heart attack. 

He was for some years a member of the Richmond Borough 
Council, serving on many committees, including the Library, 
Education, Fire Brigade and Air Raid Precaution Committees, 
During the Second World War he served in the Home Guard. 

He published many technical and scientific papers in various 
journals. He is survived by his widow. 

He joined The Institution as an Associate Member in 1937 and 
was elected a Member in 1944, G. H.R. M 


HARRY PHILIP GAZE 


Harry Philip Gaze who died on the 31st July 1961 was born on the 
26th April 1874. He was educated at Framlingham College, Suffolk, 
and at University College, Liverpool, under Sir Oliver Lodge and 
Dr. Hele-Shaw. He received practical training with Hills and 
Thompson Ltd., with the Hall Electrical Co., and in the electrical 
inspector’s laboratory of Liverpool Corporation. 

Between 1896 and 1903 he was with St. James’s and Pall Mall 
Electric Light Co., and from 1903 to 1926 with the Central Electric 
Supply Co. While with the latter company he was associated with 
Sir Alexander Kennedy on the development of the Grove Road 
power station, one of the earliest stations where Willans engines 
with exhaust turbines were installed. In this case the plant came from 
the Engineering Exhibition. 

In 1926 he joined the London Power Co., becoming chief 
generation engineer under the late Sir Leonard Pearce. In this 
position he was concerned with the operation of generating plant 
at the Battersea, Deptford and Willesden power stations, as well as 
at the older stations owned by the company. He retired in 1940 and 
joined Kennedy and Donkin in an advisory capacity. 

His interests were many and varied. He was a member of the 
Swiss Alpine Club and for many years did a great deal of mountain 
climbing in Switzerland and the French Alps. He was a keen golfer 
and an expert gardener. He took a great interest in young people 
and will long be remembered for his encouragement of youth in 
both England and Africa. 

Of late years he had lived in Rhodesia, where he was able to 
indulge in his hobby of a daily swim and a two-mile walk. 

He joined The Institution as an Associate in 1897 and was 
elected an Associate Member in 1902 and a Member in 1924. 

H. J.B. 


DATTA LAXMAN DESHPANDE 


Datta Laxman Deshpande, M.sc., who died on the 5th April 1961 
was born on the 2nd September 1909. He was educated at C.H. 
High School, Shapir Belgaum District, at Karnatak College, 
Dharwar, and at Baroda College. 

He obtained his engineering education at Manchester University, 
where his career was a brilliant one, and his training with the 
Department of Scientific and Industrial Research, London. He 
returned to India in 1932 and in 1933 joined the G.B.S. Railways 
as assistant engineer. From 1937 to 1939 he was chief engineer of 
S.I. Works. 

In a country where ability often fails to obtain scope, it was 
India’s good fortune that Sir C. P. Ramaswamy Ayyar, the great 
Dewan of Travancore, recognized his organizing abilities and 
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selected him for the principalship of the new Engineering College 
at Travancore when he was still in his early thirties. 

Thus began his lifelong association with technical institutions. 
From Travancore he went to the Labour Ministry to organize the 
Central Institute for training craft-instructors at Koni-Bilaspur. 
However, his finest achievement was in Bihar. The Bihar Institute 
of Technology was solely his creation. From a group of Nissen 
huts he built up an institution that is among the finest in 

dia. 
te had the gift of leadership, and everywhere his pre-eminence 
was willingly conceded. He had the gift of friendship too; and 
when men followed him, they followed him with love and loyalty. 
He was hardworking and never spared himself, and indeed his 
premature death may be attributed to overwork and his lack of 
concern of its effects on his health. 

Those who had the fortune of being his personal friends know 
the warmth of his feelings, his dependability and his kind helpful- 
ness. Nothing was too much for him to do for his friends. His 
hospitality knew no bounds. His geniality and easy comradeship, 
as much as his ability, won him a host of admirers. 

He joined The Institution as an Associate Member in 1959 and 
was elected a Member in 1960. He was also a member of The 
Institutions of Mechanical and of Production Engineers and a 
member of the Institute of Metals. N. N. S. G. 


ERIC STANLEY ELY 


Eric Stanley Ely who died on the 13th July 1961 was born on the 
9th May 1895. He was educated at Taunton School and received 
his electrical-engineering education part-time at Hartley College, 
Southampton, at Brighton Technical College, and at Regent Street 
Polytechnic. He was apprenticed to the electrical engineer’s depart- 
ment at Southampton docks before the 1914-18 War. On the 
completion of his apprenticeship, he joined the 4th Hampshire 
Regiment and subsequently transferred to the Royal Engineers, with 
whom he served in India and Mesopotamia. He was commissioned 
in the Ist battalion, the West Riding Regiment. 

In 1922 he joined Allen West, Brighton, and in 1924 became a 
draughtsman with the English Electric Co., London and Stafford 
works, before rejoining the electrical engineer’s department, 
Southampton docks, in 1928 as senior engineer and draughtsman. 

He became assistant electrical engineer in 1940 and was appointed 
electrical engineer in 1942. At the time of the railway regional- 
boundary reorganization, the docks came under separate manage- 
ment, and his title was changed to mechanical and electrical engineer. 
In addition to maintenance, post-war development and new work, 
he was responsible for mechanical and electrical equipment at 
Newhaven, Folkestone, Dover and Plymouth, and in the cross- 
Channel ships. He retired in 1958 and after a short holiday con- 
tinued to work in his profession as a consultant. 

He represented the British Transport Commission on the B.S.I. 
Committee for Cranes and Crane Auxiliaries and was chairman of 
the B.T.C. (Docks) Electrical and Mechanical Engineers’ Com: 
mittee. 

He was very thorough in all his work and, although of serious 
disposition, was a pleasant personality, always ready to assist his 
colleagues when required. Interested in all forms of sport, he took 
an active interest in the Docks and Marine Club. He is survived 
by his widow and four sons. 

He joined The Institution as a Graduate in 1926 and was elected 
an Associate Member in 1931 and a Member in 1947. He served on 
the Hampshire Sub-Centre Committee from 1934 to 1937. H. H.s. 


WALTER FRANK HIGGS 

Walter Frank Higgs who died on the 8th August 1961 was born at 
Kidderminster on the 7th April 1886. He received his technical 
education at Birmingham Technical Day School full-time and later 
part-time while apprenticed to Duckett and Brown, Birmingham. 
He gained further experience as assistant technical designer with 
H. B. Brooks, Birmingham, with the General Electric Co., Witton, 
with the Electrical Construction Co., Wolverhampton, and with the 
British Thomson-Houston Co., Rugby, before joining the Electrical 
Power Engineering Co., Birmingham, in 1909 for work on the 
design of dic. machines. 

In 1912, in partnership with his brother, he commenced the 
manufacture of d.c. machines. In 1924 the partnership was dis- 
solved, and Higgs Motors moved to its present site at Witton, 
Birmingham, now also making a.c. motors. 

He had a strong constitution, capable of sustained effort and 
hard work; and this was used to the full. His high sense of duty 
was always evident in his personal example and encouragement. 

He was a councillor of the City of Birmingham and later Member 
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of Parliament for West Birmingham. He served on the Select 
Committee on National Expenditure. In 1948 he became president 
of Birmingham Chamber of Commerce. He was a life-governor of 
the University of Birmingham and a guardian of the Assay Office. 

He was warden at Edgbaston Old Church, Birmingham. His 
interests included golf, riding and walking. Later in life his periods 
of relaxation were spent in breeding Ayrshire cattle, in foreign 
travel and at the helm of his yacht; but his happiest times were 
occupied working at Witton and piloting the firm he founded. He 
is survived by his widow and two sons. 

He joined The Institution as a Student in 1906 and was elected 
an Associate Member in 1912 and a Member in 1922. F. H. 


FRANKLIN THOMAS HOMAN 


Franklin Thomas Homan who died on the 2nd August 1961 was 
born on the 10th October 1884. He was educated at Murray’s 
Preparatory School, Portsmouth, and at Portsmouth Grammar 
School and was trained as an electrical engineer at Faraday House, 
receiving practical experience with Robey and Co., Lincoln, and 
with Greenwood and Batley Ltd., Leeds. 

He became assistant engineer-in-charge with Reading Electric 
Supply Co. in 1904 and in 1905 was appointed chief assistant 
engineer with Northampton Electric Light and Power Co., attaining 
the position of generating-station superintendent. In 1924 he became 
chief engineer with the Calcutta Electric Supply Corporation and 
early in 1928 was promoted to agent, remaining in this position 
until he retired in 1940. He then went to Kenya, where he built a 
house in Nyeri, and lived there until his death. 

Under his leadership the Calcutta Electric Supply Corporation 
achieved considerable expansion, two new generating stations and 
a new head office being built, while the transmission and distribution 
networks were trebled. 

He was a keen golfer and tennis player. He was predeceased by 
his wife and is survived by a son and a daughter. 

He joined The Institution as a Student in 1903 and was elected 
an Associate Member in 1911 and a Member in 1923. J. W. C. 


BURKEWOOD WELBOURN 


Burkewood Welbourn, M.ENG., who died on the Ist July 1961 was 
born on the 13th December 1875. He was educated at Moulton 
Grammar School and at Framlingham College, whence he went to 
King’s College, London, where he graduated in 1896, having served 
his final year as a student demonstrator under Prof. John Hopkinson. 

In 1896 he spent six months as a pupil with Willans and Robinson 
and then became an electrical engineer with the Electro-Chemical 
Co., St. Helens. In 1898 he joined the British Insulated Wire Co., 
Prescot, as a superintendent on outside contract work. He remained 
with the company and its amalgamations for the rest of his career, 
being appointed contract manager in 1901, chief engineer in 1927 
and a director in 1942, by which time the company had become 
British Insulated Cables Ltd. He retired from the board on the 
amalgamation of the company with Callender’s Cables Ltd. He 
also served as a director. of the Midlands Electricity Corporation 
from 1939 until the industry was nationalized. 

He grasped very early the enormous possibilities of large-scale 
electricity distribution and encouraged the use of higher trans- 
mission voltages, anticipating the growing demands. He foresaw the 
demand for highly trained technical men, enrolling many onto his 
staff. He had a great gift for co-ordinating information, and, with 
his rather extraordinary memory and extreme tenacity, he made an 
excellent committee chairman. He travelled widely and greatly 
assisted his company’s oversea sales organization. 

He served on a number of committees for various bodies. One 
may single out his valuable work for the Buried Cables Research 
Sub-Committee and for the Lancashire Anti-Submarine Committee. 
In 1935 he was awarded the honorary degree of M.Eng. of Liverpool 
University. 

He was a man of high ideals, which he lived up to with con- 
siderable success. He spent a very full life in the interests of his 
family, his employers, his church, and education. He is survived by 
his widow, four sons and one daughter. 

He joined The Institution as an Associate in 1897 and was 
elected an Associate Member in 1902 and a Member in 1907. He 
served as chairman of the Manchester Local Section in 1915-16, of 
the Liverpool Sub-Centre in 1922-23 and of the Mersey and North 
Wales Centre in 1933-34. He was a member of Council from 1919 
to 1922 and a vice-president from 1929 to 1932. His papers entitled 
‘British practice in the construction of high-tension overhead 
transmission lines’ and ‘The properties of electrolytic copper— 
modulus of elasticity’ were published in the Journal in 1914 and 
1918 respectively, the former being awarded a Paris premium. 
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SOME RECENT BOOKS 





BASIC PRINCIPLES OF ELECTRONICS 
AND TELECOMMUNICATIONS 


M. D. ARMITAGE 
HARRAP. I961. 374 PP. 22S. 6D. 


THE title of this volume is undoubtedly misleading because, 
apart from a small section devoted to sound and microphones, 
there is no treatment of telecommunication. The discussion 
of valves, transistors and their applications must be regarded 
as within the field of electronics. Had the title been ‘Applied 
electricity’ it would have been more in keeping with the 
usual understanding of the material included. 

Electric and magnetic circuits are discussed first, and the 
various components are considered. Although this tends to 
be elementary, it is a feature that many engineering students 
will find most helpful. Analogies are used freely, and physical 
interpretations in terms of more tangible things often offer 
a valuable picture of the process involved. The illustrations 
are well chosen and form a most effective background to the 
text. There are also excellent sections on electronics, measure- 
ment and electrochemistry. 

The author and the publisher can be congratulated on 
having produced a well-thought-out book that should have 
quite a wide appeal, not only to students taking City and 
Guilds courses but also to those preparing themselves for 
more-advanced studies. H. M. BARLOW 


THE MATHEMATICAL THEORY OF LINEAR 
SYSTEMS 


B. M. BROWN 
CHAPMAN AND HALL. 1961. 267 PP. £2 IOS. 


THIS book deals with those branches of mathematics required 
for an understanding or analysis of the behaviour of linear 
systems. The word ‘system’ is restricted to a mechanism 
where one physical quantity—voltage, speed, temperature, 
etc.—has a magnitude determined by a second physical 
quantity. The system is defined as linear if the connection 
between the two variables obeys the principle of super- 
position. Thus the scope of application of the mathematical 
theory is very wide. However, the author’s interest and the 
bias of the text are towards feedback systems and automatic 
control. This is in fact the second volume of a series with 
the general title ‘Automation and control engineering’. 
Starting from an introduction to linear differential 
equations with constant coefficients, the development follows 
the lines of classical operational methods—Fourier series 
and transforms to Laplace transforms. Systems analysis is 
then introduced, with the complications of feedback and the 
problems of stability. Statistical methods are briefly described, 
and Wiener optimization is dealt with simply and sensibly. 
Finite-difference equations lead to the Z-transform and to 
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a discussion of sampled-data systems. The work is completed 
by a large number of excellent brief appendixes. Problems 
and examples abound, with a key to the answers. J. C. WEsT 


FUNDAMENTALS OF ELECTRICAL 
MEASUREMENTS 


C. T. BALDWIN 
HARRAP. I961. 336 PP. 25S. 


THIS volume is designed for the use of students up to the level 
of a degree or Dip. Tech. Its contents are strictly relevant to 
its aim, and what is not relevant is omitted. There is little pure 
description of constructional details, while the mathematical 
treatment is developed sufficiently for an understanding of 
fundamental principles. The style is very clear, and the student 
is helped by the logical sequence in which the information is 
presented. In a discussion of units and dimensions, the author 
has happily ignored those irrelevancies with which philo- 
sophically minded scientists have often befuddled an 
essentially simple subject. 

An example of the author’s care is provided by his account 
of a surge generator. He explains the part played by stray 
capacitance, without which the device would not work, a 
feature only too often overlooked, to the great puzzlement of 
the inquiring student. This is a book that can be praised and 
recommended without qualification. REGINALD O. KAPP 


THE WAVEGUIDE MODE THEORY OF 
WAVE PROPAGATION 


K. G. BUDDEN 


LONDON: LAGOS PRESS. NEW JERSEY: PRENTICE-HALL. 1961. 
325 PP. £3 IOS. 


DR. Budden’s excellent book unifies the mathematical theory 
of long-range electromagnetic waves and of long-range 
pressure-waves in fluids. Starting from the well known theory 
of metallic waveguides, the author considers source excitation 
in detail, impulse response, effects in stratified media and 
effects due to imperfect guide-walls. There are also chapters 
on surface waves, on the effect of Earth curvature, and on 
advanced mathematical methods. In spite of its fundamental 
nature, the text is not heavily mathematical, and no one 
interested in these topics should find it beyond him. 

The work will be of the utmost value to specialists in 
long-range radio and underwater sound, but to me it seems 
even more valuable in stressing the properties that are 
common to all forms of wave motion, and in showing that 
even rather unusual phenomena have their analogues in 
different aspects of wave physics. In recommending this book 
to the widest possible audience, I should like to express the 


JOURNAL I.E.E. 








hop 
at p 


nucl 
into 
repc 
fina! 
shot 


tran 
rath 


shie 
take 
subj 
rath 
trea 
engi 


and 
In s 


the 
whi 





leted 
lems 


evel 
it to 
pure 
tical 
g of 
dent 
mn is 
thor 
iilo- 


unt 
tray 
a 
t of 
and 
APP 





hope that someone will feel encouraged to treat shock waves, 
at present a branch of gas dynamics, in the same manner. 
A. H. W. BECK 


NUCLEAR ENGINEERING 


G. CAHEN and P. TREILLE 


NEW YORK: PRENTICE-HALL. 1961. 394 PP. £2 5S. 


THis is the successful French work ‘Précis d’énergie 
nucléaire’, now in its second edition and already translated 
into German and Spanish, and now into English. It is 
reported to have been widely used throughout Europe for 
final-year and postgraduate courses, and its general excellence 
should lead to similar use in English-speaking countries. 

The original French title seems more appropriate than the 
translation, because the text deals primarily with the physics 
rather than with the engineering of nuclear plant. General 
modern physics, nuclear physics, reactor theory, radiation, 
shielding and instrumentation are very well covered and are 
taken to an advanced level. With such a wide range of 
subjects, space limitations necessitate a concise summary 
rather than a full development of many aspects, but this 
treatment is appropriate for the average professional 
engineer. There is a bibliography at the end of each chapter. 

The engineering chapters dealing with reactor construction 
and applications are brief and relate largely to French and 
American plant described at the 1958 Geneva conference. 
In spite of this, the book can be strongly recommended for 
the clarity and soundness of the more theoretical chapters, 
which comprise its major part. E. OPENSHAW TAYLOR 


INFORMATION THEORY 


E. C. CHERRY (Editor) 
BUTTERWORTHS. I961. 476 PP. 


TEN years ago, the first interdisciplinary London symposium 
on information theory was organized by a small committee 
whose indefatigable secretary was Dr. Colin Cherry. Since 
then, Prof. Cherry has shouldered the main burden of 
planning three more international gatherings, the latest of 
which (1960), reported in the present volume, is a considerable 
tribute to his skill. 

Thirty-six papers have been selected to represent fields 
ranging from syntactics and semantics to biological modelling. 
Coding and telecommunication systems have their rightful 
place at the start; but the striking feature of the text, apparent 
from a glance at the index, is the bias towards applications 
rather than towards the further development of the theory 
of information itself. Problems in such areas as psychology, 
physiology, and the theory of automata have bulked ever 
more largely in the proceedings of successive symposia. 

In itself this is highly desirable and an encouraging token 
of the catalytic power of the new ideas. It could be regretted 
only if it gave the impression that the main edifice of infor- 
mation theory itself is substantially complete. The truth is 
to the contrary, as attested by the growing restiveness of 
would-be users whose problems do not happen to reduce to 
the standard form treated by Shannon. A wider analysis of 
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informational concepts is required to meet even the present 
needs of experimental psychologists, electrophysiologists, 
linguists and others. It may be hoped that this stimulating 
book will play its part in tempting suitable workers to the 
task. D. M. MACKAY 


PROGRAMMING COMPUTERS FOR BUSINESS 
APPLICATIONS 

N. CHAPIN 

McGRAW-HILL. I96I1. 279 PP. £2 18s. 


AFTER Outlining the functional blocks of a computer in the 
first few pages, the author deals directly, though in an 
elementary way, with preparation for programming. Real 
work begins in chapter 4 on the use of COBOL (Common 
Business Oriented Language) with Univac IIl, IBM 7070 
and IBM 1401, the object being the translation of a pro- 
gramme from English into COBOL. 

The bulk of the text is concerned with development pro- 
gramming and with techniques aimed at achieving accuracy, 
speed and economical storage. There follow a discussion of 
subroutines and a library of programmes. 

Useful appendixes contain a condensed repertoire for 
COBOL, the IBM 7070 Autocoder, the IBM 1401 symbolic 
programme and the Burroughs 220 BLEAP. There is also 
a glossary, which, strangely, does not include the word 
COBOL. 

The volume is well written and easy to read, and pro- 
grammers will find it useful. A. T. STARR 


ELECTROMECHANICAL COMPONENTS FOR 
SERVOMECHANISMS 


S. A. DAVIS and B. K. LEDGERWOOD 
McGRAW-HILL. I961. 338 PP. £4 9S. 


THIS book deals with rotating components for servo- 
mechanisms and tacitly assumes that linear motion will 
be obtained with rack and pinion. Chapters cover poten- 
tiometers, synchros, resolvers and induction potentiometers, 
tachometers, a.c. servomotors, d.c. control motors and other 
components. Some account of the present accuracy of the 
devices is given, their theory and equivalent circuits are 
treated, and their relative virtues and vices are tabulated. 
Attention is paid to the problem of estimating from manu- 
facturers’ data sheets the information that is not given. 

The text should prove extremely useful to the engineer 
needing to use such devices for the first time and has many 
stimulating ideas for engineers already familiar with them. 

D. B. WELBOURN 


TIME RELAYS 


G. V. DRUZHININ 
PERGAMON PRESS. 1961. 80 PP. I5S. 


TRANSLATED from the Russian, this handbook for automation 
engineers describes many ways of providing relays with time- 
delays. The first chapter deals with relays having electrical 
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delays and includes electronic and magnetic amplifier circuits. 
The three other chapters cover mechanical, thermal and 
electrochemical delay techniques respectively. Tables are 
included that give useful guidance on the performance range 
of the different types of relay, despite the fact that the type 
numbers, which probably refer to relays of Russian manu- 
facture, are of little use. 

Much of the subject-matter is already well known to those 
accustomed to working with relays; e.g. the telephone relay 
with copper slugs is fully discussed. Nevertheless, the use of 
relays is so widespread that engineers not specialized in the 
field may find this little book a useful summary of existing 
practice. F. C. WIDDIS 


FREQUENCY MODULATION THEORY: 
APPLICATION TO MICROWAVE LINKS 


J. FAGOT and P. MAGNE 


PERGAMON PRESS. 1961. 488 PP. £5 


THE title is somewhat misleading: a more appropriate one 
would be ‘Microwave links—with particular reference to 
frequency modulation’. 

The text is in five parts, with references at the end of each. 
The first part deals with the transfer of radio energy over 
a given path, consideration being given to its variation with 
frequency, directness of path and diffraction, and tropospheric 
scatter. Part 2 considers standard f.m. theory, the spectrum 
of an f.m. wave, the advantages of frequency modulation 
in terms of signal/noise ratio, and distortion in amplifiers. 
The third part is concerned with distortion in propagation, 
both in free space and in a badly matched feeder. Part 4 
examines the problem of transmission of telephony and 
television over links, consideration being given to international 
standards. The last part discusses radio-link equipment, 
general problems being studied in detail. 

The treatment of propagation is of general interest, one 
section on line-of-sight links being particularly appropriate, 
while the brief summary of tropospheric scatter is quite 
successful. A wealth of experimental data is included that 
can be found elsewhere only in original papers. The descrip- 
tion of radio-link equipment, occupying half the book, could 
well be out of date in a few years. The depth of treatment 
of the topics is very variable; one would have expected, for 
example, more than a passing mention of the use of ferrites. 

The illustrations and graphs are clear and numerous, and 
the French authors have even troubled to draw the circuit 
diagrams in a style familiar to British engineers. 

E. RIBCHESTER 


PRINCIPLES OF LINEAR NETWORKS 


B. FRIEDLAND, O. WING and R. ASH 


McGRAW-HILL. I961. 270 PP. £3 QS. 6D. 


THIS treatise, based on the lecture notes used by the authors 
at Columbia University, opens with a useful discussion of 
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polarity conventions and the properties of circuit-elements, 
To emphasize that the principle of superposition is funda. 
mental to the theory of all linear systems, this principle and 
its corollaries, Thévénin’s and Norton’s theorems, ar 
discussed early in the book. 

A short account of topological methods in relation to 
networks is followed by chapters devoted to analysis by 
means of loop currents or nodal voltages, single-energy and 
double-energy transients, and networks in the sinusoidal 
steady state. 

The two final chapters introduce pole-zero methods, 
sinusoidal frequency characteristics of networks, decibel 
notation, simple filter circuits and, briefly, the general theory 
of four-terminal networks. 

Laplace-transform methods have been deliberately omitted, 
and there is no mention of non-sinusoidal waveforms or the 
method of symmetrical components. A minor criticism is 
that the treatment of the delta-star transformation seems 
unnecessarily long, and the reverse transformation can be 
effected quite simply in terms of admittances. 

The necessary mathematical equipment does not go 
beyond the elements of algebra, complex numbers and simple 
differential equations. There are many exercises (without 
answers); and the book may be recommended as an easy 
introduction to linear networks, suitable for the second year 
of an engineering-degree course in the United Kingdom. 

S. A. SWANN 


ANNUAL REVIEW IN AUTOMATIC 
PROGRAMMING—Vol. 2 

R. GOODMAN (Editor) 
1961. 394 PP. 


PROGRAMMING AND CODING FOR 
AUTOMATIC DIGITAL COMPUTERS 


PERGAMON PRESS. £3 10S. 


G. W. EVANS II and C. L. PERRY 
1961. 249 PP. 


WITHIN the last few years, the development of automatic 
programming systems has increased enormously. An indica- 
tion of the amount of work that is now going into the 
development of compilers is given by the fact that Vol.2 
of ‘Annual review in automatic programming’ runs to nearly 
400 pages. It sets out to show modern trends rather than 
to give an exhaustive survey, and in this it succeeds admirably. 
The papers, written by experts in countries ranging from 
Poland to the United States, cover both scientific and business 
compilers. They describe systems designed for specific 
machines and systems that are deliberately designed to be 
computer-independent. Comparisons between, and critical 
discussions of, the various systems are included. 

Whereas the ‘Annual review’ is written essentially for 
specialists who wish to keep up with current developments 
in the field, ‘Programming and coding for automatic digital 
computers’ is of a different nature. As the authors state in 
their preface, it is an appropriate college text for courses 
on programming and coding. Without referring to any 
specific machine, they deal with the fundamentals of 


McGRAW-HILL. £3 14S. 
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conventional coding for present-day machines. They give a 
thorough treatment of number representation, arithmetic 
operations, preparation of flow diagrams, and use of sub- 
routines. They discuss in less detail logical design, numerical 
analysis, and the organization of a computer installation. 

C. M. POPPLEWELL 


ITERATIVE ARRAYS OF LOGICAL CIRCUITS 


F. C. HENNIE III 


JOHN WILEY. I961. 242 PP. £2 


IN a modern electronic digital computer, roughly half the 
cabinet volume is taken up by transistor logic panels, the rest 
being allocated to back wiring. Within a few years the 
transistor panel will be replaced by a semiconductor assembly 
one-fiftieth the size. The obvious next stage will be to scale 
down the back wiring and automate its fabrication. One way 
of approaching the wiring problem is to restrict the inter- 
connections, allowing only a limited number of nearest- 
neighbour connections. The computer units then become a 
two- or three-dimensional mesh of connecting wires, with 
a logic element at each intersection. If, in a particular unit, 
the logic elements are identical, they form an iterative array 
of logical circuits. 

Based on a doctoral thesis, this monograph sets out to 
explore in detail the theory of iterative logical arrays. Many 
valuable new results are presented. The first half is devoted 
to fundamental theory, the main conclusion being that multi- 
dimensional arrays are undecidable, i.e. that there is no 
general method of deducing equivalence between different 
arrays or of deciding whether (or how) an array will run to 
an equilibrium state from given initial conditions. In the 
second half, some specific synthesis problems in one-and two- 
dimensional structures are discussed. For specific situations 
it is possible to discuss the equivalence and decomposition 
of different arrays. An exchange between the space and time 
dimensions, related to serial and parallel working, can also 
be deduced. 

The exposition is exceptionally clear. A particularly com- 
mendable feature is that no specialized mathematical or 
logical notation is employed. State and transition matrices 
are used only where strictly necessary, and the meaning of 
their elements is plainly indicated. There are many simple 
block diagrams—not the involved logic diagrams so popular 
a few years ago. Throughout, the author is careful to point 
out the gaps in present knowledge, which cover questions 
of real practical significance. New semiconductor components, 
and the need to automate the design of computer control 
units by using a computer to do the designing, will together 
accelerate the development of logical theory, to which this 
book is an important contribution. 

Many publishers in the cybernetics field are issuing an 
inoidinate number of volumes of inflated size and price, 
usually covering very old ground and treating an excessive 
field inadequately. It is a pleasure to be able to compliment 
the present publishers on producing a compact treatise on 
a well defined topic, with every page at a high level. 

J. J. FLORENTIN 
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ANTENNA ENGINEERING HANDBOOK 


H. JASIK (Editor) 


1961. £8 10s. 6D. 


THE 35 chapters of this book, written by 39 contributors, 
cover ali the types of antenna that an ambitious designer 
can think of. 

The first two chapters deal with fundamentals, the next 
16 treat the properties of different antennas without regard 
to their applications, a further 11 are concerned with appli- 
cations, and the six final chapters discuss topics associated 
with antennas. This is a comprehensive treatment indeed, and 
the only addition I can suggest is a chapter in the applica- 
tion section on the subject of microwave-relay antennas. 

Topics more amenable to mathematical analysis are given 
some priority. The best example of this can be found in 
chapter 2, where Woodward’s elegant synthesis technique is 
described in a few pages (however, none of the shaped-beam 
antennas mentioned in the text was designed by that method). 
Similarly, in a few chapters there is great emphasis on 
principles, at the expense of design curves and tables. Some 
of them are more in the nature of survey papers than the 
condensation of design information which one would look 
for in a handbook. So the volume is of little use to the engineer 
who would like to design an antenna in an afternoon. It would, 
however, be of considerable help in choosing the type of the 
antenna most suitable for a given purpose, and it will also 
prove useful to the systems engineer who wishes to assess the 
capabilities of antennas. L. SOLYMAR 


McGRAW-HILL. 849 PP. 


PHYSICS FOR ELECTRICAL ENGINEERS 


W. P. JOLLY 


ENGLISH UNIVERSITIES PRESS. I961. 308 PP. 2IS. 


THIS book is attractively written. It covers selected topics 
only—those required by students qualifying in electrical 
engineering. For example, the resolving power of optical 
instruments is discussed, but not the general properties of 
lenses. Even so, to compass what is attempted within 300 pp. 
is a formidable undertaking. Inevitably the treatment is 
extremely brief in places and lacks historical reference, so 
that it often seems too dogmatic (this is especially noticeable 
in the opening chapters on atomic theory). 

Besides students, qualified engineers wishing to keep their 
physics up to date will read the text with profit and be 
stimulated to further reading where fuller information is 
desired. A. W. V. MACE 


NUCLEAR POWER 


a SRE 


METHUEN. 1961. 270 PP. - 25S. 


ALTHOUGH in the foreword Sir Roger Makins states that it is 
intended for the layman, the book will undoubtedly make 
excellent background reading for both student and practising 
engineer. The bulk of the text describes the main power- 
reactor systems that have been either constructed or examined 
in some detail. 
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To set the scene, the first five chapters are designed to 
elucidate briefly the broad principles of such topics as the 
concept of energy and the fission process, types of nuclear 
fuel and fuel cycles, the economics of nuclear power, and the 
reasons for the existence of nuclear power programmes in 
various countries. 

The final sections are devoted to the application of nuclear 
power to ends other than electricity generation, and to a 
general appraisal of the problems of future reactor develop- 
ment. The possibilities of future fusion-reactors are deli- 
berately omitted, but perhaps some mention of the direct 
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conversion of fission heat to electrical energy without an 
intermediate thermal cycle would have been of value in the 
latter chapters. 

The author writes in his usual competent and lucid style; 
occasionally there is some repetition, but this will be of value 
to some readers. Most of the sections are rounded off by a 
useful summary, and a selected list for further reading and a 
glossary of technical terms are included in the appendixes. 
The diagrams are clear and informative, and there are 16 
photographic plates. E. HOLLAND 


FOURIER TRANSFORMS 


R. C. JENNISON 
PERGAMON PRESS. I961. 120 PP. 30S. 


THIS short bock describes the principles and some of the 
practical uses of the Fourier transformation, with examples 
drawn mainly from optics and electronics. 

The Fourier transform is formally stated and is used to 
obtain the transforms of the delta and rectangular functions. 
A short list of common Fourier pairs follows, some being 
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constructed from the elementary delta function while others 
are derived later in the text. Further work covered includes 
the convolution theorem, the differentiation of Fourier trans- 
forms, and the autocorrelation function. Tables of useful 
functions are appended. Many diagrams are employed to 
clarify or to develop the topics under consideration. 
Because the book is intended for the experimentalist, the 
accompanying mathematical work is elementary; but the 
reader whose approach to Fourier transforms is predomi- 
nantly mathematical will find much of interest throughout. 
F. H. JACKSON 


TRANSISTOR CIRCUIT ANALYSIS 


M. V. JOYCE and K. K. CLARKE 
READING, MASS.: ADDISON-WESLEY. I961. 461 PP. £4 IS. 


THE authors’ aim was to produce a textbook free from con- 
fusing details of device construction and physics, using only 
those methods of circuit analysis that have proved the most 
profitable. They have successfully achieved this. The result 
is a book that can be thoroughly recommended to advanced 
students intending to enter the field of transistor applications 
and that could be used as a standard work of reference by 
the practising circuit designer. It will provide him not only 
with a comprehensive analysis of most types of standard 
transistor circuit but also with an excellent background 
understanding of the features of semiconductor devices that 
may limit the performance obtainable from those circuits, 
such as noise, thermal time-constant, transient breakdown, 
charge storage, etc. 

The first chapter gives a concise survey of the physical 
principles of semiconductor-device operation, followed by 
sections on equivalent-circuit development, d.c. biasing and 
thermal stability. These principles are applied in the next 
three chapters to the design of low-frequency and power 
amplifiers and regulated power supplies. Equivalent circuits 
are further developed to include high-frequency and noise 
effects. Two sections discuss the design of video and narrow- 
band h.f. amplifiers. The remainder is mainly devoted to pulse- 
circuit analysis, based on a large-signal equivalent circuit 
derived from excess minority-carrier density considerations. 

Each chapter is followed by a set of design problems and 
a comprehensive list of references. The problems are an 
important part of the text, as they are similar to those 
encountered in practice by the professional circuit designer. 

In view of the untimely death, in 1958, of M. V. Joyce, 


his co-author, K. K. Clarke, is to be congratulated on pro- 


ducing a work that is so complete and up to date. 
J. A. INGHAM 


ELECTROMECHANICAL SYSTEM THEORY 


H. E. KOENIG and W. A. BLACKWELL 
McGRAW-HILL. I961. 504 PP. £5 12S. 6D. 

THE book sets out to co-ordinate several branches of engi- 
neering that are at present treated as separate subjects, such 
as static networks, rotating machines, control systems and 
power systems. The proposed comprehensive ‘discipline of 
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engineering’ is wide enough to cover hydraulic and thermal, 
as well as electromechanical, systems. 

The preface states that the key to the discipline lies in the 
concept of a ‘linear graph’. The term is taken from the 
language of topology, in which ‘graph’ means ‘a set of 
oriented line segments’. The word ‘linear’ refers to the 
representation by lines, and the theory does in fact apply 
fully to non-linear conditions. The main theme of the text 
is the quite straightforward one that a comprehensive analysis 
on any of these systems requires the setting-up and solution 
of sets of equations relating the variables. 

Altogether the book is an important one, worthy of study 
by all concerned with system analysis, both for its philo- 
sophical content and as presenting a method of practical value. 

B. ADKINS 


TRANSIENT CIRCUIT ANALYSIS 


on. EY 
NEW YORK: VAN NOSTRAND. I96I1. 441 PP. £3 19S. 


THIS is a graduate-level text on transient analysis and related 
topics. It includes some basic network theory, the classical 
solution of differential equations, some function theory, 
Fourier series, and Fourier and Laplace transforms and their 
elementary application to lumped networks, transmission 
lines and sampled-data systems. It may be distinguished from 
earlier works on these topics by its inclusion of some newer 
transform methods applicable respectively to non-linear, 
varying-parameter, discrete and random-signal problems. 
These are presented in the appendixes by reprinting several 
recent papers by the author and his associates. The methods 
are not assimilated into the main text, nor are they illustrated 
by examples; thus, despite their inherent interest, the average 
reader will find them rather indigestible. In the main body 
of the work, however, the pace and style are more tutorial. 
As often happens, the ramifications of Fourier analysis 
are better treated than the roots. It is to be hoped that the 
same old hazy transition from Fourier series to Fourier 
integral will not find its way into many more textbooks as 
the only justification of Fourier’s theorem. Meanwhile, the 
serious student is recommended to comp!ement his reading 
of this or any similar book by a study of Prof. Lighthill’s 
‘Fourier analysis and generalized functions’. 
K. W. CATTERMOLE 


COMPUTER CONTROL SYSTEMS 
TECHNOLOGY 


C. T. LEONDES (Editor) 
McGRAW-HILL. I961. 649 PP. £6 4s. 


THIS work is the outcome of a series of seminar lectures. It 
is in three, virtually independent, parts. There are about 20 
contributing authors; and, while there is an underlying 
pattern, they provide a fairly mixed bill of fare. The 
first part is concerned with computers, both digital and 
analogue. It represents an initiation into the mystique of 
computers, starting from first principles. Interpretations of 
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jargon are given freely, and some of the contributors indicate 


the most recent advances in technique. This rapid transition 
from the elementary to the advanced, although understand- 
able in a seminar, is a little disturbing. 

The second part is concerned with control systems and 
again is comprehensive in its coverage, starting from an 
elementary level. Professionally, it is perhaps the most useful 
section of the book: it includes a good review of sampled- 
data theory and concludes with an important paper by Zadeh 
on optimal-control problems. The specialist may well grieve 
that some of these contributions are not available indepen- 
dently, since he is unlikely to wish to be encumbered by the 
entire volume for the sake of his particular interest. 

The final part is concerned with applications to complex 
systems. This is very well done, since the contributors are 
professionally associated with the applications they discuss. 
Interesting control applications considered include navigation 
and guidance, air-traffic control, control in nuclear reactors, 
automatic machine-tool control, and control in process 
industries. This section is perhaps the best part of the text. 

The contributions are insufficiently long for real detail to 
be discussed, and perhaps this is not desirable in a work of 
this kind. As a survey for initiates, of what control theory 
can do, it is very good indeed. They are the people for whom 
the book is essentially intended; they are in fact the people 
to whom the original seminars were addressed. 

J. H. WESTCOTT 


INTRODUCTION TO MICROWAVE PRACTICE 


P. F. MARINER 
LONDON: HEYWOOD. 1961. 238 PP. £2 IOS. 


THE core of the book, some 120pp., covers fundamental 
measurement techniques for the transmission of power by 
waveguide and is concerned with the low-power test bench 
rather than with systems engineering. The clear descriptive 
approach supported by quite elementary mathematics will 
enable the principles of the techniques employed to be easily 
grasped by technicians new to this work. Information on 
essential measurement precautions and component-fabrica- 
tion difficulties is nicely inserted as appropriate. Occasional 
loose statements appear as the author searches for the 
simplifying phrase, but the information presented is almost 
always accurate and reliable. 

The remainder of the text consists of a discussion of wave- 
guide and transmission-line principles and a series of mathe- 
matical appendixes on vector algebra and field equations. 
The appendixes seem out of context and, in fact, have been 
included as preparation for a more advanced volume now 
being prepared. Early chapters on elementary transmission 
principles describe the plane-wave method of synthesizing 
waveguide modes, illustrated by some elaborate, sometimes 
confusing, field and wall current distribution diagrams. A 
good chapter on lines, impedance concepts and circle diagrams 
lays the foundation for the main work on measurement. 
Certainly this is a useful book for the microwave ‘apprentice 
plumber’. His ‘master’ ought not to need the guidance of its 
pages. R. G. HULSE 
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Some recent books (continued) 


FUNCTIONAL CIRCUITS AND 
OSCILLATORS 


H. J. REICH 


PRINCETON: VAN NOSTRAND. I961. 466 PP. £4 I4S. 

THIS work covers much the same ground as the well known 
volume on ‘Waveforms’, which was published 12 years ago 
in the Radiation Laboratory Series. It deals with all those 
circuits that are used to generate the waveforms required in 
the various applications of electronics. Although the earlier 
work is a classic, it was written before the advent of the 
transistor, and so there was need of a further text to describe 
more-recent developments. This the present volume does 
most successfully. 

The author bases his treatment on the properties of 
negative-resistance networks and whenever possible explains 
the behaviour of other circuits in terms of these properties. 
This is a most welcome feature, which has not previously 
been developed to the same extent. It provides a connecting 
link between circuits that at first sight have little in common 
and prevents the book from degenerating into a mere 
catalogue. 

Although the treatment is largely non-mathematical, it is 
by no means superficial, and the reader is encouraged to 
supply the missing algebra by solving a considerable number 
of problems. This is an excellent book, which will be used 
principally as a work of reference. C. W. OATLEY 


WAVE PROPAGATION IN A TURBULENT 
MEDIUM 


V. I. TATARSKI 


McGRAW-HILL. I961. 285 PP. £3 16s. 


THIS book has been ably translated from the Russian by 
R. A. Silverman, and we are greatly indebted to him for 
making so much important original work available to the 
English reader. However, only the statistical expert will be 
able to appreciate all the mathematical details of the descrip- 
tion of random fields and turbulence theory in part 1, where 
the author lays the foundations of his subject. 

Radio engineers will be more familiar with some of the 
results in part 2, dealing with the scattering of electromagnetic 
and acoustic waves. Maxwell’s equations are solved by a 
perturbation method in an analysis of the various scattering 
theories and their limitations, and in part 3 the argument is 
enlarged to consider amplitude and phase fluctuations of a 
monochromatic wave. 

The experimental data in part 4 will appeal most to the 
engineer, especially the investigation of the scintillation of 
terrestrial light sources in relation to the parameters deter- 
mining the structure of the atmosphere. The final discussion 
on the scintillation of stars is again severely mathematical, 
and the engineer will have to do a lot of hard work before 
he can apply the findings of this volume to his radio- 
meteorological problems. Nevertheless, it is a most valuable 
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record of some outstanding work and should be in every 
research library covering the field. G. MILLINGTON 


CYBERNETICS 


N. WIENER 


JOHN WILEY. 2ND EDITION. I961. 212 PP. £2 12S. 


THE second edition of this well known book contains the 
whole of the original edition, with typographical errors 
removed; two chapters have been added: ‘On learning and 
self-reproducing machines’ and ‘Brain waves and self- 
organizing systems’. 

The general style remains unchanged; the work is addressed 
to the intelligent layman but contains islets of pure mathe- 
matics readable only by specialists. Both editions are valuable 
in introducing to a wide public those physical sciences that 
are beginning to contribute to our understanding of the 
nature of man and his society; they also partake of the 
nature of autobiography and give a picture of a most 
interesting personality. But we do not go to ‘Cybernetics’ 
for scientific information; this is best found in professional 
journals and, indeed, in other publications of Prof. Wiener. 

The two new chapters discuss chess-playing machines, Prof. 
Gabor’s learning filters, sampled autocorrelation functions 
of Brownian variables, war, bullfights and magic. The dis- 
cussion of self-reproduction contains no mention of the 
Crick—Watson theory of gene-splitting; there is little reference 
to recent work on self-adaptive control. 

From the hermit’s cave Hermite polynomials emerge, but 
a selection principle by which new facts are admitted is 
difficult to discover. A. M. UTTLEY 


AIRCRAFT INSTRUMENTS 


C. A. WILLIAMS 


ODHAMS. 1961. 240 PP. 35S. 


MR. Williams has set out to write a book on the aircraft 
instruments that are the concern of the operators’ instrument 
engineer or of those who wish to qualify in that field, and 
he has provided an excellent guide. He is to be congratulated 
particularly on the clarity of his written descriptions and on 
his restraint in omitting the mathematical theory behind the 
instrumentation. From the point of view of the general reader, 
however, the artificial selection of the instruments included 
is disappointing, ecause a substantial number of modern 
instruments have been omitted. 

The volume is well produced and well illustrated by photo- 
graphs and diagrammatic sketches. The general-arrangement 
drawings of instruments have, however, suffered by having 
been reduced in size, in some cases to the point where they 
are no longer useful; for instance, a diagram of a maximum- 
air-speed indicator is complicated enough without being 
reduced to about one-third full size. 

Nevertheless, this is as clear and concise a text as the 
instrument engineer is likely to get; and, within its scope, it 
is readily acceptable to the general reader. J. C. RIVETT 
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LIBRARY ACCESSIONS 





BOOKS 


BLAKE, R. F. (Editor) 621.318.572 


Static relays for electronic circuits* 


New York: Reinhold. London: Chapman and Hail, 1960. 

pp. viii, 198. 23 x 15cm. £3 3s. 

Deals with electronic, semiconductor and ferromagnetic switching 
devices. There are chapters on bistable magnetic-amplifier switches, a 
triggered oscillator-controlled switch using junction transistors, solid- 
state analogue switching circuits, static power relays, contactors and 
circuit-breakers, and the photocell switch. 


BUDDEN, K. G. 551.510.5 


Radio waves in the ionosphere: the mathematical theory of the 
reflection of radio waves from stratified ionised layers* 


Cambridge University Press, 1961. pp. xxiv, 542. 23 « 15cm. 
£4 15s. 


Reviewed in the July 1961 Journal, p. 459. 


CARNT, P. S., and TOWNSEND, G. B. 621.397.3 
Colour television: N.T.S.C. system, principles and practice* 


London: Iliffe Books, 1961. pp. xiii, 487. 21-5 x 14cm. 
£4 5s. 


A comprehensive account of the N.T.S.C. system and the British and 
Continental versions from the point of view of the receiver engineer. 
Differences between the 405-, 525- and 625-line systems are explained. 
Among the subjects covered are colour-picture tubes, cameras and film 
scanners, transmitter coding, coding circuits, receiver design, decoding 
circuits, reference-frequency generators, operation of the shadow-mask 
tube, testing, installation, fault-finding, and monochrome reception. 
To be reviewed. 


CLARRICOATS, P. J. B. 621.318 


Microwave ferrites* 


London: Chapman and Hall, 1961. pp. xi, 260. 24-5 x 15-5cm. 
£2 10s. 


A full account of the theory of electromagnetic-wave propagation 
through ferrite-loaded waveguides and a survey of the operation, per- 
formance and design of ferrite devices. The general properties and 
intrinsic microwave properties of ferrites and the subject of magnetic 
losses are discussed. Reviewed in the October 1961 Journal, p. 622. 


FRADIN, A. Z. 621.396.67 


Microwave antennas* 
Pergamon Press, 1961. pp. xii, 668. 21:5 x 14cm. £5 5s. 


This translation from the Russian explains the fundamental theory of 
the subject and classifies and describes the various types of microwave 
antenna as horn, lens, slot, dielectric, reflector, surface-wave and 
helical. Rigorous and approximate methods of analysis are given, 
together with mathematical solutions of a number of problems. 
Reviewed in the July 1961 Journal, p. 461. 


GRIDLEY, J. H. (Editor) 621.316 
High voltage distribution practice: a symposium* 
London: Ernest Benn, 1961. pp. 240. 23 x 15-Scm. £2 5s. 


A collection of lectures, given at the Regent Street Polytechnic by a 
number of senior engineers, on the planning, mechanical design and 
erection of overhead lines, substations, protection of distribution 
systems, lightning protection, and operation and maintenance of equip- 
ment. Reviewed in the November 1961 Journal, p. 673. 


DECEMBER I96I 


HARPER, C. A. 621.3.049 


Electronic packaging with resins: a practical guide for materials and 
manufacturing techniques* 


New York and London: McGraw-Hill, 1961. pp. xii, 339. 

23 x 15cm. £4 Ss. 6d. 

Deals with polyesters, epoxy resins, silicones, urethanes, polysulphides 
and other materials, with essential data, although these are related to 
American trade names. Reviewed in the September 1961 Journal, p. 574. 


HUBERT, C..1. 621.31 


Operational electricity: theory, characteristics, applications, and 
mode of operation of circuits and machines* 


New York and London: John Wiley, 1961. pp. x, 530. 

23 x 15cm. £3 8s. 

In this book the usual method, of dealing first with d.c. circuits and 
machines and then going on to a.c. systems, has been abandoned in 
favour of a unified treatment. Direct current is treated as a special case 
of alternating current. Generators, motors, transformers and controls, 
including magnetic controllers, are discussed, and there are questions 
and answers on each chapter. 


JASIK, H. (Editor) 621.396.67 
Antenna engineering handbook* 

New York and London: McGraw-Hill, 1961. pp. xi, 849. 

23 x 15cm. £8 10s. 6d. 


This is a mammoth compendium of principles, applications, and design 
data on all types of aerial, with extensive bibliographies at the end of 
each chapter. Reviewed on p. 757. 


KOENIG, H. E., and BLACKWELL, W. A. 
Electromechanical system theory* 


New York and London: McGraw-Hill, 1961. pp. xvi, 504. 
23 x 15cm. £5 12s. 6d. 


Describes the preparation of network diagrams and linear graphs for 
electrical and mechanical components and assemblies, for the analysis 
and design of control systems embracing electrical, mechanical and 
hydraulic equipment. Reviewed on p. 758. 


621-52 


KORN, G. A., and KORN, T. M. 51 


Mathematical handbook for scientists and engineers: definitions, 
theorems, and formulas for reference and review 


New York and London: McGraw-Hill, 1961. pp. xiv, 943. 
23 x 15-Sem. £7 15s. 


A comprehensive collection of definitions, theorems and formulas. 
Besides being a reference work, this volume is intended as a survey of 
methods useful beyond specialized applications. The most important 
formulas and definitions are grouped together for emphasis and rapid 
reference. The main text is in large type, with more-detailed and 
advanced matter in small type; there are bibliographical references for 
further reading. Reviewed in the August 1961 Journal, p. 523. 


LEONDES, C. T. (Editor) 621-52 


Computer control systems technology * 


New York and London: McGraw-Hill, 1961. pp. x, 649. 
23-5 x 15-5cm. £6 4s. 


The first part of this book deals with the theory of digital and analogue 
computers, the second with control theory, and the third with applica- 
tions to complex systems. These include navigation, guidance and control 
of space vehicles, air-traffic control, control problems in nuclear 
reactors, automatic machine-tool control, and computer control in 
process industries. Reviewed on p. 759. 
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Library accessions (continued) 
LOWRY, H. R., and others 
General Electric tunnel diode manual* 


Liverpool, New York: General Electric Company, 1961. pp. 96. 

21°5 x 13cm. 12s. 

Deals with the theory, ratings and characteristics of tunnel diodes and 
their application in amplifiers, oscillators, switches and logic circuits. 
Tunnel-diode test circuits are described. 


621.315.59 


McCLEERY, D. K. 538.551 


Introduction to transients* 

London: Chapman and Hall, 1961. pp. ix, 232. 21-5 x 14cm. 
ae 23. 

The standard method applied to the study and teaching of transient 
phenomena is the Laplace transform. This work offers a new look at 
a simpler, if mathematically less rigorous, approach by the operational 
calculus of Heaviside. Reviewed in the November 1961 Journal, p. 676. 


POVEJSIL, D. J., and others 621.396.96 


Airborne radar* 

Princeton and London: Van Nostrand, 1961. pp. xx, 823. 

23 x 15-5cm. £6 IIs. 6d. 

This book deals with the problems that arise when radar systems and 
components have to be designed for airborne installation. It discusses 
the requirements of such systems, noise, antennas, components, mecha- 


nical design and packaging problems. Reviewed in the August 1961 
Journal, p. 524. 


PRIAROGGIA, P. G., and others 621.315.2 
Fundamentals of the theory of paper lapping of a single core high 
voltage cable 

Milan: Pirelli S.p.A., 1961. pp. 135. 21 x 14cm. n.p. 


It is necessary to bend a cable round a drum of relatively small diameter 
during manufacture and laying. This produces mechanical and electrical 
problems when paper lapping is used. A design theory that has proved 
successful in practice is described. 


SCHLICKE, H. M. 621-318 
Essentials of dielectromagnetic engineering: an introduction to the 
thinking in and the use of ferrites and high-permittivity dielectrics* 
New York and London: John Wiley, 1961. pp. xxii, 242. 

23 x 15cm. £3 16s. 

Reviewed in the August 1961 Journal, p. 524. 


SESHU, S., and REED, M. B. 
Linear graphs and electrical networks* 


Reading, Mass., and London: Addison-Wesley, 1961. pp. x, 315. 
22-5 x 15:5cm. £3 14s. 


The first five chapters are devoted to the basic theory of graphs. The 
remainder deals with applications, including network analysis and 
synthesis and the theory of switching. This is a book for advanced 
students who can cope with the mathematics used. Reviewed in the 
August 1961 Journal, p. 525. 


538.551 


WESTINGHOUSE ELECTRIC CORPORATION 
621.315 


Electric utility engineering reference book. Vol. 3—Distribution 
systems * 


East Pittsburgh: Westinghouse Electric Corporation, 1959. 
pp. 567. 28 x 21-Scm. £4 4s. 


This is the first volume to be published of this new work, which is 
intended as a companion to the classic ‘Electrical transmission and 
distribution reference book’. Vol. 1 is entitled ‘System analysis and 
generation’ and Vol. 2 ‘Transmission and system protection’. Various 
authors have co-operated in this work. The present volume examines 
load characteristics, substations, primary and secondary networks, 
transformers, voltage regulation, use of capacitors, fluctuations on 
power systems, protection, metering and street lighting. 
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SIMPSON, P. G. 
Induction heating: coil and system design* 


New York and London: McGraw-Hill, 1960. pp. viii, 295. 
23 x 15:Scm. £4 9s. 


Outlines design procedure for coils, power systems and generating and 
control equipment for typical applications, having regard to economy 
as well as to technical considerations. Reviewed in the August 196] 
Journal, p. 525. 


621.365.5 


VUYLSTEKE, A. A. 
Elements of maser theory* 


Princeton and London: Van Nostrand, 1960. pp. xiii, 362. 
23 x 15:Scm. £3 IIs. 6d. 


The first part deals with quantum theory, statistical mechanics, and the 
interaction of radiation with matter. The second half examines the 
theory of two- and three-level masers, the ammonia maser, the para- 
magnetic solid maser, and maser noise. Reviewed in the August 1961 
Journal, p. 526. 


621.375,9 


WAINWRIGHT, L. F. 629.135 


Aircraft electrical practice* 


London: Odhams Press Ltd., 1961. pp. 320. 22 « 15cm. 
<2 Se. 


The special requirements of aircraft equipment are discussed. Weight, 
durability, reliability and the effect of environmental factors such as 
pressure, temperature and vibration are mentioned. The various parts 
of complete power systems and ancillary electrical equipment are 
considered. To be reviewed. 


WESTWATER, F. L., and WADDELL, W. A. 621-52 
An introduction to servomechanisms* 


London: English Universities Press Ltd., 1961. pp. x, 191. 
21-5 x 14cm. 15s. 


Explains the basic theory of the subject, first mathematically but without 
recourse to anything more advanced than differential equations, then 
graphically by frequency-response methods. Reviewed in the October 
1961 Journal, p. 627. 


WHITESITT, J. E. 512 
Boolean algebra and its applications* 


Reading, Mass., and London: Addison-Wesley, 1961. pp. x, 182. 
23-5 x l6cm. £2 IIs. 


The algebra of sets is described, as an introduction to Boolean algebra. 
Applications to symbolic logic, switching circuits, control problems, 
computers, and probability theory are discussed. Worked examples 
and problems (with answers) for the student to solve are included. 
Reviewed in the September 1961 Journal, p. 575. 


WIENER, N. 621-52 


Cybernetics, or control and communication in the animal and the 
machine. 2nd edition* 


New York and London: M.I.T. Press and John Wiley, 1961. 
pp. xvi, 212. 23 x 15-Scm. £2 12s. 


Originally published 13 years ago, this is a revised edition with two 
additional chapters, one on learning and self-reproducing machines, 
the other on brain waves and self-organizing systems. Reviewed on 
p. 760. 


WILLIAMS, E. M., and YOUNG, F. J. 
Electrical engineering problems* 


New York and London: McGraw-Hill, 1960. pp. xiv, 294. 
23 x 15cm. £3 


Contains intermediate- to advanced-level laboratory problems on such 
subjects as linear and non-linear d.c. and a.c. circuits, electromechanical 
devices, transformers, magnetic-core switching circuits, and vacuum 
and semiconductor electronic circuits. The omission of a contents list 
and the absence of chapter titles are unfortunate. Reviewed in the 
May 1961 Journal, p. 320. 


621.3(076) 
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OTHER PUBLICATIONS 


AUSSCHUSS FUR FUNKORTUNG 
Accuracy and range of radio navigation systems: international dis- 
cussion meeting, Munich, 25th and 26th April 1960 


Diisseldorf: Ausschuss fiir Funkortung, 1960. pp. 269. 
29 x 2icm. n.p. 


BRITISH TRANSPORT COMMISSION 


British Railways electrification conference, London, 1960: railway 
electrification at industrial frequency. Proceedings 


London: British Transport Commission, 1961. pp. 496. 
24:5 x 20:Scm. £5 


CHERRY, E. C. (Editor) 

Information theory: papers read at the 4th London symposium on 
information theory held at the Royal Institution, Aug. 29th to Sept. 
2nd 1960 

Butterworths, 1961. pp. xi, 476. 24:5 x 15-Scm. £4 15s. 
Reviewed on p. 755. 


COLONIAL OFFICE 

Sound and television broadcasting in the overseas territories: hand- 
book 1961 

London: Colonial Office, 1961. pp. ii, 160. 33 x 20-5cm. 

n.p. 


ELECTRICITY COUNCIL 


A domestic-heating survey of England and Wales. Utilisation 
research report 18 


London: Electricity Council, 1961. pp. 17. 28 x 21-Scm. n.p. 


INTER-DEPARTMENTAL COMMITTEE 
ON BATTERIES 


Second international symposium on batteries, 18th-20th Oct., 1960. 
Proceedings 


Christchurch, Hants: Signals Research and Development Establish- 
ment, 1961. pp. 250. 28 x 21-Scm. £4 


INTERNATIONAL FEDERATION OF AUTOMATIC 
CONTROL 


Automatic and remote control: proceedings of the first international 
congress, Moscow, 1960. 4 vols. 


Butterworths, 1961. 28 x 22cm. £45 


STANDARDS ASSOCIATION OF AUSTRALIA 


Australian standard rules for the electrical equipment of buildings, 
structures and premises. Part I—Wiring methods. 5th edition 


Sydney: Standards Association of Australia, 1961. pp. 320. 
21-5 x 14cm. £1 4s. 


UNITED NATIONS 

ECONOMIC COMMISSION FOR EUROPE 

The situation and prospects of Europe’s electric power supply 
industry in 1959/60 


Geneva: United Nations, 1961. pp. 122. 28 x 21-:5cm. np. 


The state of rural electrification in Europe in 1959 
Geneva: United Nations, 1961. pp. 71. 28 x 21-S5cm. np. 


DECEMBER I96I 


VERBAND DEUTSCHER ELEKTROTECHNIKER 


Microwave tubes: record of the international congress, Munich, 
7-11 June 1960 

Braunschweig: Friedr. Vieweg und Sohn, 1961. pp. xi, 608. 

29-5 x 21-5cm. DM210 





Forthcoming events at Savoy Place 


ALL meetings are held at Savoy Place, beginning at 5.30 p.m. (tea at 
5 p.m.), except where otherwise stated. The nature of the meeting is 
indicated by the following key: 
ED EDUCATION DISCUSSION CIRCLE 
E ELECTRONICS AND COMMUNICATIONS SECTION 
I INFORMAL 
M MEASUREMENT AND CONTROL SECTION 
MED MEDICAL ELECTRONICS DISCUSSION GROUP 
OQ ORDINARY 
S SUPPLY SECTION 
U_ UTILIZATION SECTION 
After each paper that has now been published is added the month 
when a summary appeared in the Journal under ‘The Journal digest: 
papers to be read’, i.e. about the time when the paper was published as 
a separate. A paper that has not yet been published will be available at 
least ten days before the meeting at which it will be read. The full list 
of London meetings is given in the meetings card, which is available on 
request from the Secretary of The Institution 


December 1961 

E 18 Monday F. 3. D. TAYLOR, O.B.E., B.SC.(ENG.). Lecture on ‘Large 
steerable microwave aerials for communication with artificial 
Earth-satellites and space probes’ t 

M 19 Tuesday K. G. KING, D.F.H. Lecture on ‘The use of controllable 
semiconductor rectifiers in machine control’ t 

E 20 Wednesday R. L. F. BOYD, PH.D., B.SC.(ENG.). Lecture on 
‘Satellite instrumentation’ t 


January 1962 

Oo 4 Thursday F. 3. LANE, O.B.E., M.SC. Fourth Hunter Memorial 
Lecture on ‘The transmission of power at high voltages’t 

MED 5 Friday H. DAVSON, D.SC., will open a discussion on ‘Mem- 
branes’* (at 6 p.m., tea at 5.30 p.m.) 

M 9 Tuesday P. Cc. F. WOLFENDALE. Lecture on ‘A linear transducer 
of high accuracy’ t 

E 10 Wednesday G. F. NEWELL and w. K. E. GEDDES, M.A. “Tests of 
three systems of bandwidth compression of television signals’ 
(paper 3631) synopsis: July 1961 

U 11 + Thursday G. 0. WATSON will open a discussion on ‘The fourth 
edition of the regulations for the electrical equipment of ships’ t 

u 12 Friday Section Dinner-Dance (at the Café Royal, London, at 
7 for 7.30 p.m.) 

ED 16 Tuesday PROF. M. G. SAY, PH.D., M.SC., F.R.S.E., will open a 
discussion on ‘Electrical engineering education in the Soviet 
Union’* (at 6 p.m., tea at 5.30 p.m.) 

EM 17-18 Wednesday-Thursday (under the aegis of the British Con- 
ference on Automation and Computation) Symposium on 
electronic aids to banking (all wishing to attend are required 
to register; forms available on application to the Secretary of 
The Institution) (see p. 726) 

I 22 Monday 3}. C. BAILEY and T. L. RICHARDS, B.SC.(ENG.), will open 
a discussion on ‘Aluminium or copper conductors ?’§ (see 
p. 778) 

M 23 Tuesday P. F. GUNNING. Lecture on ‘Power-supply control 
systems’ tT 

S 24 Wednesday H. EDELS, B.SC.TECH., PH.D. Lecture on ‘Arc theory 
and circuit-breaking’ t 

29 Monday 1.E.E. and R.Ae.S. London Joint Group. P. HEARNE, 
H. FUCHS, B.SC., PH.D., and A. H. STEWART will open a dis- 
cussion on ‘Automatic maintenance testing’t (at the Royal 
Aeronautical Society, 4 Hamilton Place, London W.1, at 
6 p.m., tea at 5.30 p.m.) 

E 31 Wednesday &. B. B. CALLICK, B.SC., and J. C. FIRMIN, PH.D. 
Lecture on ‘Storage tubes’ t 

* No advance information will be available, and no Press report will be permitted 

+ An abstract will be available in advance 


t No advance information will be available 
§ An abstract will be available in advance, but no Press report will be permitted 
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Elections and transfers 


The following elections and transfers approved by the 
Council of The Institution are effective from the 2nd 


November 1961 
ELECTIONS: Ist LIST 


DAVIES, Michael Henry, B.A. 

FORDE, Patrick Columba, B.£. 
GILHAM, Maurice Peter 

GRAHAM, James 

LEVENE, Bryan Charles, B.A. 
McAULAY, Alastair Duncan, B.A. 
MUNDY, Roy Alan 

PHILLIPS, Malcolm John, B.SC.(ENG.) 
PYNDIAH, Kristna Swami 


Students 


FROST, Gerald William 
HAMPTON, Alan Ambrose 
HILL, Sidney Robert, B.sc. 


TRANSFERS: Ist LIST 


BRETT, Richard Gordon, B.SC.(ENG.) 

CARE, John Michael, B.SC.(ENG.) 

CARELESS, John Walter 

COLLtns, Gerald, B.SC.(ENG.) 

CRANE, Robert, B.SC.(ENG.) 

CULLINGFORD, Michael Charles, B.sc. 

Davies, Anthony Christopher, 
B.SC.(ENG.) 

DEL MAR, John Morland, B.SC.(ENG.) 

DENTON, Anthony Jon 

puBEY, Vishnu Deo 

GisB, Alan Neil, B.E. 

HOSKYNS, Richard Francis, B.SC.(ENG.) 

JONES, Peter David 

LIMMER, Robert John 


ELECTIONS: 2nd LIST 


AMADO-TAYLOR, Cecil Balogun 

Apps, David John, DIP. TECH.({ENG.) 

BICKERSTAFFE, Ronald Stanley 

BREWER, Joseph Hilton, B.SC.(ENG.) 

BROWN, Colin Scrafton, B.sc. 

CALVERT, John, B.Sc. 

CAUDLE, Brian Eric, B.Sc. 

CLypeE, Ronald Buchanan 

CurRIE, Richard Michael, B.sc. 

DINSDALE, Jack, B.A. 

FUNG, Man Po, B.SC.(ENG.) 

HADSJIPASCHALIS, Andreas Joannou, 
B.ENG. 

HALL, Frederick William 

HOWLE, Selwyn, B.SC.(ENG.) 

HUGHES, Kenneth Lawson, B.sc. 

HUSSIN, Ibak Bin Abu 

KASANJEE, Bhagwanjee, B.SC.(ENG.) 

LATTER, Francis Christopher Russell 

LAVERY, Joseph 

LUCAS, Francis 


Students 


BARON, Paul Stuart 

BERRY, David Walter Harold, B.r. 
BHANGOO, Ranjit Singh 
BOARDMAN, Michael Anthony 
BREINGAN, William John Malcolm 
BROWN, Derek 

BURTON, Alfred William 
CORDNER, Alan 

CROOK, Anthony David James 
DESAI, Shailesh Thakorlal, B.£. 
FLEET, Roy Frederick 
GAJANAYAKE, Jayasiri Patrick 
GILLEsPIE, Thomas Jarlath 
GREAVES, Geoffrey Stuart, B.sc. 
HENDERSON, Colin 

HIcKs, Christopher Edwin 


Graduates 


SANDI, Waijan, B.E. 
SHANMUGANATHAN, Murugesu 
SMITH, Brian William, B.E. 
VAUSE, John Edward, B.sc. 
WENMAN, Graham John, B.sc. 
WILSON, Oliver Bruce, B.E. 
WITHERS, Michael John, 
DIP.TECH.(ENG.) 


LEWIS, Robert William 
RAHMAN, Syed Fazl-I, B.SC.(ENG.) 
WILLIAMSON, Ian Malcolm Herbert 


Student to Graduate 


NATUSCH, Ian Henry, B.SC.(ENG.) 

NORRIS, David Walter, B.SC.(ENG.) 

O’BRIEN, Terence, B.SC.(ENG.) 

PHILLIPS, Brian Harry, B.SC.(ENG.) 

PITCHER, Roy Arthur 

QUEK, Peck Moh, B.SC.(ENG.) 

RIPPIN, Peter Joseph 

ROBINSON, Peter Beresford 

ROBSON, John, DIP.TECH.({ENG.) 

ROWBOTHAM, Antony John Rigby, 
B.SC.(ENG.) 

STEVENS, Michael James, B.SC.(ENG.) 

YEO, Sebastian, B.E. 

YOUNG, Richard David, B.sc.TECH. 


Graduates 


McKILLIGAN, Ranald Scott, B.. 

MASON, Michael Geoffrey 

MOORE, Peter Donald 

NICOLAIDES, Anthony, B.SC.(ENG.) 

PATTERSON, Stanley 

PLUCK, Michael Richard, 
DIP.TECH.(ENG.) 

ROGERS, Graham John, B.SC.(ENG.) 

ROGERS, John Davis, DIP.TECH.(ENG.) 

ROUGHLEY, Derek Peter 

SPROUL, Malcolm Elder, B.£. 

STONER, Michael David, B.sc. 

TIA, Marc Roger Kiam, B.sc. 

TILBURY, John Laurence, B.Sc. 

VILJOEN, Hendrik Christo, B.SC., B.ING. 

WALKER, David, B.SC. 

WALKER, Lt. William John, B.A., R.N. 

WONG, Wai Cheong, B.SC.(ENG.) 

WOOLLEY, Capt. Patrick John Wootton, 
B.SC.(ENG.), R.E.M.E. 


HOCKLEY, David Henry 
HUGHES, Brian Anthony 
MOFPAT, Alastair McLean 
MORRIS, Terence Douglas 
MORROW, George Campbell 
PARSONS, James Bryan 
PULLEN, Ernest 

RODGER, Douglas Ian 
ROGER, Ian Morton 
scott, Graham Norman 
STUDDART, Henry Martin 
TINDALL, Colin Edward 
VARDON, Harold Sydney 
WILLIAMS, Ernest 
WOODBURN, Derek Ronald 


TRANSFERS: 2nd LIST Student to Graduate 


ADILOGLOU, Mahmout Izzet, B.sc. 
BANFORD, Richard William 
BEARDSHALL, Geoffrey Herbert 
BIRCH, Robin Campbell 

BLAKE, Alan Ronald, B.SC.(ENG.) 
BOND, Robert Frank, B.SC.(ENG.) 
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BORMAN, John Brian, B.SC.(ENG.) 
BRADLEY, David Alan, B.SC. 

BRION, Stanley Albert, B.SC.(ENG.) 
BYRON, John Raymond, B.SC.(ENG.) 
CHOPRA, Jitinder Singh, B.sC., B.ENG. 
CLEws, Brian Leslie John, B.SC.(ENG.) 


Student to Graduate (continued) 


COOKE, Norman 

COOKSON, Alan Howard, B.SC.(ENG.) 

CORBETT, Aubrey Edward, B.Sc. 

CRAEN, John David Benedict, 
B.SC.(ENG.) 

CREASEY, David John, B.sc.(ENG.) 

DENNEY, Michael Robert, B.SC.(ENG.) 

EDWARDS, John Charles, B.Sc. 

FAIRBANK, Richard, B.SC.TECH. 

FERNANDO, Chandra Eric, B.SC.(ENG.) 

GOLDSPINK, George Frederick, 
B.SC.(ENG.) 

HANNA, Robert Noel 

HARRISON, Kenneth Jeffrey, B.sc. 

HULL, Sub-Lt. Peter Reynold, R.N. 

Ives, Lesley Veronica 

JALALUDDIN, Abdul Rahim 

KING, Philip William, DIP.TECH.ENG. 

LAWES, Ronald Albert, B.SC.(ENG.) 

LAWRENCE, Gerald Norman, B.SC.(ENG.) 

LEE, Royston George, B.SC.(ENG.) 

LORD, William, B.Sc. 

LYNCH-WATSON, David, B.Sc. 


McCALLUM, Roylyn Muir 

McCORMICK, lan Patrick 

MACDONALD, John Burnet 

MAHANTI, Shailendra, D.F.H. 

MEACHER, Edward Charles 

MICHAEL, Peter Colin, B.SC.(ENG.) 

MOORE, David William, B.SC.(ENG.) 

PALEY, Robert 

PALMER, Brian William 

PARKER, John William 

PARKHILL, Robert Colin, B.sc. 

PLAYFORD, Christopher John, 
B.SC.TECH. 

RATTRAY, William Gilbert, B.sc. 

ROSKILLY, David Stewart, 
DIP.TECH.(ENG.) 

SELWOOD, John William, B.sc. 

SLADEN, Douglas Kevin, B.sc. 

SMYTH, Patrick Noel 

STEGER-LEWIS, Beverley Feargus David, 
B.SC.(ENG.) 

WADE, James, B.ENG. 

weBB, Harold George, B.SC.TECH. 





- — oo 
District Meetings 
ARRANGEMENTS for District Meetings in January 1962 other than in 
the area of a local Centre 


January 1962 
OXFORD (at the Demonstration Room, Southern Electricity Board, 
37 George Street, at 7 p.m.) 

10 Wednesday w. 3. BRAY, M.SC. ‘Satellite communications’ 
READING (at the George Hotel, King Street, at 7.15 p.m.) 

15 Monday R. J. HALSEY, B.SC.(ENG.), F.C.G.I., D.1.c. Electronics and 
Communications Section Chairman’s Address ‘Global communica- 
tion’ 





British Nuclear Energy Society 


THE British Nuclear Energy Society will be established on the Ist January 
1962 in succession to the British Nuclear Energy Conference. Details of 
the B.N.E.S. were given in the October 1961 Journal, p. 638. Arrange- 
ments for four forthcoming meetings are given below 


1962 

JANUARY 8-12 Monday (10 a.m.)—Friday 

Sponsoring society: The Institution of Mechanical Engineers 

Place of meeting: Lecture Hall, Central Hall, London S.W.1 
INTERNATIONAL HEAT TRANSFER CONFERENCE. This is a continuation of a 
conference held in Boulder, Colorado, U.S.A., from the 28th August 
to Ist September 1961. Registration will be required and should be made 
through The Institution of Mechanical Engineers, 1 Birdcage Walk, 
London S.W.1 (see September 1961 Journal, p. 582) 


JANUARY 17 Wednesday (6 p.m.) 

Sponsoring society and place of meeting: The Institution of Mechanical 
Engineers, 1 Birdcage Walk, London S.W.1 

FIRST STEPS TOWARDS THE CLASSICAL NUCLEAR POWER STATION 

J. P. Roux and C. Bienvenu 


JANUARY 23 Tuesday (5.30 p.m.) 

Sponsoring society: Joint Panel on Nuclear Marine Propulsion 

Place of meeting: 76 Mark Lane, London E.C.3 

INITIAL PROBLEMS OF THE SUBMARINE PRESSURIZED WATER REACTOR 
DESIGN AND THE RELATED EXPERIMENTAL PROGRAMME Prof. J. Edwards 


JANUARY 31 Wednesday (5.30 p.m.) 

Place of meeting: The Institution of Civil Engineers, Great George 
Street, London S.W.1 

PLUTONIUM FUEL FOR NUCLEAR POWER L. Grainger and A. N. McIntosh 
(This is the first meeting organized by the B.N.E.S. itself) 

During the past decade, plutonium-fuel technology has been developed 
within the United Kingdom Atomic Energy Authority, and a range of 
production, fabrication and processing techniques are now in advanced 
stages of investigation. The technology covers a wide variety of pluto- 
nium fuels and takes account of their application in various reactor 
systems. The authors review the substantial progress that has been 
made in recent years towards the efficient use of plutonium as an 
economic and reliable source of heat for nuclear power stations. 


JOURNAL I.E.E. 
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THE HOMES FUND 


SUMMARY OF CONTRIBUTIONS RECEIVED TO 
gTH NOVEMBER I96I 


no. of 
contributors . ae 
£1000 and over 8 8685 0 0 
£100 to <£1000 32 7181 3 0 
£5 to <£100 943 9846 5 10 
£2 to <£5 2405 6627 12 3 
under £2 31773 16808 18 8 


£49148 19 9 


APPOINTMENTS AND NOMINATIONS 


THE Council of The Institution have made the following 
appointments and nominations: 


B.S.I. Technical Committees | 
WHYS —Dateiiees ont Mr. C. H. Flurscheim, B.A., 
symbols for welding, and } sansa 
WEE/6—Arc welding | ames 
equipment J 

Joint Advisory Committee Mr. B. Donkin, B.A., VICE- 
on Engineering Education PRESIDENT 


Women’s Engineering Society Sir Willis Jackson, D.Ssc., 


(Council) D.ENG.. LL.D., F.R.S., PAST- 
PRESIDENT 
Great Britain—U.S.S.R. Mr. B. L. Metcalf, B.sc.(ENG.), 
Association MEMBER 


UNITED ENGINEERING CENTER 


A CEREMONY of dedication of the United Engineering Center 
in New York took place on the 9th November 1961. Five 
American societies participated in joint action to build the 
Center, which is adjacent to the United Nations Building, as 
their joint premises. The five societies are: the American 
Society of Civil Engineers; the American Institute of Mining, 
Metallurgical, and Petroleum Engineers Inc.; the American 
Society of Mechanical Engineers; the American Institute of 
Electrical Engineers; and the American Institute of Chemical 
Engineers. 

To mark the ceremony, messages of congratulation were 
sent by the British Minister of Science, Lord Hailsham, and 
by the Presidents of the three Institutions. The message from 
the President of our Institution, Mr. G. S. C. Lucas, addressed 
to Mr. Willis F. Thompson, the President of the United 
Engineering Trustees, was as follows: 


‘On the occasion of the dedication in New York of the 
United Engineering Center I send greetings and good wishes 
on behalf of the members of The Institution, its Council and 
myself for this admirable joint enterprise and express through 
you to all the participants my conviction that the engineering 
profession and the public which it serves will benefit from 
this evidence of unity and strength.’ 
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INSTITUTION SUMMER MEETING, 1962 


AT the invitation of the Chairman and Committee of the 
Mersey and North Wales Centre, a Summer Meeting of The 
Institution will be held in the area of the Centre from 
Monday evening, 18th June, to Friday evening, 22nd June 
1962. Further details will be circulated with the January 1962 
Journal. 


COMPONENTS FOR MICROWAVE 
CIRCUITS 


A CONFERENCE and associated scientific exhibition on com- 
ponents in microwave circuits will take place in London in 
September 1962. The conference is being organized by the 
Electronics and Communications Section of The Institution, 
who also arranged the conference on microwave measurement 
techniques held in September 1961, to which the 1962 con- 
ference will be a sequel. 

Research and development in the microwave field progress 
so rapidly that from time to time the state of the art must be 
reviewed and the opportunity taken to present the result of 
recent work. A vitally important part of the field is formed 
by the components with which microwave devices may be 
constructed. 

Within the last few years, an impressive amount of work 
has been done on extending the frequency range of micro- 
wave components; and new types—providing novel facilities— 
have come, and continue to come, to the fore. The results of 
this work will form the subject of the conference, which will 
include within its scope all forms of microwave component, 
as distinct from complete microwave circuits. 

The Organizing Committee for the conference, under the 
chairmanship of Mr. F. J. D. Taylor, 0.B.E., B.SC.(ENG.), 
MEMBER, hope that intending authors of contributions will 
submit as soon as possible, and preferably not later than the 
15th February 1962, abstracts of not more than 250 words 
for preliminary consideration. Further information will be 
available in due course from the Secretary of The Institution. 


THE CONFERENCE OF ENGINEERING 
SOCIETIES OF WESTERN EUROPE AND 
THE UNITED STATES OF AMERICA 
(EUSEC) 
REPORT ON EDUCATION AND TRAINING OF 
PROFESSIONAL ENGINEERS 
AT a meeting in New York in April 1958, EUSEC adopted a 
recommendation that a comprehensive report on the educa- 
tion and training of professional engineers in Western Europe 
and the United States of America should be prepared, and to 
that end established a Committee on Engineering Education 
and Training, to be assisted by two working parties—one in 
respect of the diagrams and glossary and the other to prepare 
a general report. 

The first task of the committee was to appoint a national 
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reporter in each country concerned to obtain the necessary 
data and prepare a draft report. These national reports form 
the basis of the main EUSEC report, just published, which 
includes information in respect of the following countries 
represented in EUSEC—Austria, Belgium, Denmark, Finland, 
France, Western Germany, Italy, the Netherlands, Norway, 
Spain, Sweden, Switzerland, the United Kingdom, and the 
United States of America—and of the following countries 
represented by O.E.E.C., but not in EUSEC—Greece, 
Iceland, Republic of Ireland, Luxembourg, and Turkey. 

The report is published in three volumes. Vol. 1 gives an 
introduction and a description of the systems of engineering 
education in the 19 countries named above, including 
elementary and secondary education before entry to engineer- 
ing schools. Vol. 2 is a comparative study of engineering 
education and training in the countries concerned. Vol. 3 con- 
tains a glossary of terms used in engineering education and 
training in these countries. 

The volumes provide a general guide to the form of 
engineering education in America and Western Europe. They 
are factual; and, although they do not attempt to comment 
on the value of one type of engineering education as compared 
with another, they are sufficiently comprehensive to provide 
the engineer or educationalist with useful background know- 
ledge of the different systems of engineering education in the 
countries concerned. 

The publication of the report has been made possible, in 
large measure, by generous financial assistance received from 
the Ford Foundation and the Organisation for European 
Economic Co-operation. The report (price £1 5s.) may be 
obtained from the Secretary, The Institution of Mechanical 
Engineers, | Birdcage Walk, London S.W.1. A review of the 
report will be published in a forthcoming issue of the Journal. 


SECOND SYMPOSIUM ON ELECTRONIC- 
EQUIPMENT RELIABILITY 


THE Electronics and Communications and Measurement and 
Control Sections of The Institution are arranging for a 
second symposium on electronic-equipment reliability to take 
place in October 1962. A leaflet giving details of the sym- 
posium is being sent with this issue of the Journal to each 
member of the two Sections. Anyone else may obtain a copy 
of the leaflet on application to the Secretary of The Institution. 


THE FIRST SEVEN GRAHAM CLARK 
LECTURES 


THE Graham Clark Lectures have been presented annually in 
turn by the three major Institutions since 1955. It has been 
felt that many members would welcome an opportunity to 
possess a set of these lectures collected into one cover. 
Consequently, they have been republished as a book that 
includes the first seven in the form in which they appeared in 
the Journal. 

‘The First Seven Graham Clark Lectures’ may be obtained 
by application to the Secretary of The Institution, price 
10s., post-free. 
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THE INSTITUTION EXAMINATION 

THE dates of the next Institution Examination are: Part I, 
9th-11th April; Part II, 5th-6th April; and Part III, 28th 
May-Ist June 1962. The closing date for the receipt of 
entries for Parts I and II is the 15th February (home entries) 


and for Part III the 15th March 1962 (home entries). 
The Board of Examiners is as follows: 


C. T. Baldwin, M.A., MEMBER 


H. Billet, B.sc.(ENG.) 


Prof. F. Brailsford, PH.D., 


B.SC.(ENG.), MEMBER 


W. J. Bray, M.SC.(ENG.), 


MEMBER 

J. Brown, M.A., PH.D., 
D.SC.(ENG.), ASSOCIATE 
MEMBER 

H. Buckingham, PH.D., 
M.SC.(ENG.), ASSOCIATE 
MEMBER 

R. Cheesewright, B.E. 

H. M. Clarke, T.D., M.SC., 
MEMBER 

A. Draper, M.B.E., 
B.SC.(ENG.), MEMBER 

W. Fraser, M.SC.(ENG.), 
MEMBER 

G. F. Freeman, M.SC.(ENG.), 
MEMBER 

Prof. M. R. Gavin, M.B.E., 
M.A., D.SC., MEMBER 

W. J. Gibbs, D.sc., MEMBER 

A W. Gillies, B.sc., PH.D., 


D. S. Gordon, B.sc., PH.D 
ASSOCIATE MEMBER 

Prof. J. Greig, M.SC., PH.D., 
MEMBER 

J. G. Henderson, B.sc., 
ASSOCIATE MEMBER 

H. C. Mann, B.Sc.(ENG.), 
MEMBER 

W. D. Oliphant, B.sc., 
F.R.S.E., MEMBER 

Prof. J. E. Parton, PH.D., 
B.SC., MEMBER 

Prof. M. G. Say, M.SC., PH.D., 
F.R.S.E., MEMBER 

F. Scowen, ASSOCIATE 
MEMBER 

G. D. Sims, M.sc., B.SC., 
PH.D., ASSOCIATE MEMBER 

P. F. Soper, PH.D.(ENG.), 
B.SC.(ENG.), MEMBER 

E. O. Taylor, B.SC., MEMBER 

J. W. T. Walsh, 0.B.E., D.SC., 
M.A., MEMBER 

Prof. Emrys Williams, B.ENG., 
PH.D., MEMBER 
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JOURNAL AND PROCEEDINGS 
OUT-OF-PRINT NUMBERS 

THE Secretary of The Institution would be glad to receive 
copies of the following issues of the Journal and the Pro- 
ceedings. Members are invited to return their copies to him 
in order that the gaps in the stock of back numbers can be 
filled. Payment will be made at the rate of 5s. for each copy 
returned in good condition, plus postage. 


Journal (new series) 
Vol. 2, nos. 13, 18 (1956) 


Proceedings 


2 Part A, vol. 102, nos. 1, 2 (1955) 
oe a we Bh ge Geen os we os Waa, 00. 7 Clone 
» 4 5 43, 44, 45 (1958) Part B, ,, 102, nos. 1, 2 (1955) 
5, » 36, 57, 58 999) o 200 can See, Oe 7) eee 
» 6, 4, 61, 62, 64, 68, 69(1960) ,, ,,, ,, 105, no. 21 (1958) 


SUPPLEMENT TO CATALOGUE OF THE 
LENDING LIBRARY 


THE last edition of the catalogue of the Lending Library, 
published in 1959, lists under both author and subject all 
books acquired to the end of July 1959. A supplement is now 
available, listing over 200 books added to the Library between 
August 1959 and July 1961. The price of this supplement is 
ls. post-free. It is supplied without charge to purchasers of 
the catalogue, copies of which are still available, price 
3s. 6d. post-free. 


JOURNAL I.E.E. 
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SUBSCRIPTIONS TO THE PUBLICATIONS 
OF OTHER ENGINEERING INSTITUTIONS 
MEMBERS are reminded of the reciprocal arrangements whereby 
they can obtain the technical periodicals of other engineering 
institutions and societies at the specially reduced rates listed 
below: 


£ s. a. 
Institution of Civil Engineers: 
Proceedings 20 0 
(single issues 3s. 6d. ) 
Institution of Mechanical Engineers: 
Chartered Mechanical Engineer . 2286 


Chartered Mechanical Engineer and omparetes 
of Proceedings and Automobile Division 
Proceedings ; : 73 6 
Chartered Mechanical ~~ ond supernates 
and bound volumes of Proceedings and 
Automobile Division Proceedings . ; 10 4 6 
Chartered Mechanical Engineer and bound 
volumes of Proceedings and Automobile 


Division Proceedings , : 8 18 6 
Bound volumes only of Institution Ptadiies 

and Automobile Division Proceedings . . 73 ® 
Self-binding case for the copies of Chartered 

Mechanical Engineer : P : : ; 13 0 


American Institute of Electrical Engineers: 


Electrical Engineering . 210 0 

Transactions . 417 6 

Communication and Ele ctronics . 22 0 

Application and Industry 22 0 

Power Apparatus Systems . 22 9 
Associazione Elettrotecnica Italiana: 

LT’ Elettrotecnica 218 O 

Alta Frequenza 22 0 
Dansk Ingenigrforening: 

Ingenioren . : , ; : . ; , 1 5 0 
Engineering Institute of Canada: 

The Engineering Journal. . ‘ ; . 19 0 
Institution of Engineers, India: 

Journal 

Civil engineering division . ‘ . . : 14 0 

Mechanical engineering division ; ‘ : 14 0 

Electrical engineering division . . 14 0 

Electronics and telecommunication engineering 

division : 7°o 

Chemical engineering division 7 @ 

Mining and metallurgy division 7 ® 

General engineering division 7 © 
Institute of Physics and the Physical Society: 

British Journal of Applied Physics. : ; 3 @. 9 

Journal of Scientific Instruments ; ; : >; 8 0 

Both the above publications . ‘ ; : 6 0 0 

Institute of Radio Engineers, America: 

Proceedings . ’ ‘ 417 6 

Transactions of the 21 Peetenional Groups . 3816 6 


Transactions of any single Professional Group ee ae 
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Institution of Engineers, Australia: 


Journal . ; ‘ ‘ ; ; : 33 © 
Civil Engineering Toannnceline : i ’ ‘ 1 4 0 
Electrical and Mechanical Engineering Transac- 
tions . . ; : ; ; ‘ , é 149 
Both parts. 2 8 @ 
Koninklijk Instituut van Ingenieurs: 
De Ingenieur . 2 39 
New Zealand Institution of Engineers: 
New Zealand Engineering . . . .  . 1 17 6 
Société Belge des Electriciens: 
Bulletin . Pu % lee : ‘ : : bce a 
Société Francaise des Electriciens: 
Bulletin . ; ‘ : ; ‘ ' ; ‘ 315 0 
South African Institute of Electrical Engineers: 
Transactions . : ; ; ‘ P ‘ ‘ 3 0 6 
Svenska Teknologféreningen: 
Teknisk Tidskrift . : ; ‘ ; ; ‘ 400 


Verband Deutscher Elektrotechniker e.V.: 
Elektrotechnische Zeitschrift edition A (ETZ-A) 
Elektrotechnische Zeitschrift edition B (ETZ-B) 
Elektrotechnische Zeitschrift editions A and B 
Nachrichtentechnische Zeitschrift (NTZ) . 
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Members’ subscriptions must be transmitted through the 
Secretary of The Institution of Electrical Engineers, except 
those for the publications of The Institution of Mechanical 
Engineers, which should be sent to the Secretary of that 
Institution, and those for the Proceedings of The Institution 
of Civil Engineers, which should be sent to one of the 
following agents: 


Sir Isaac Pitman and Sons Ltd.: The Book Centre, North 
Circular Road, Neasden, London N.W.10; Little Collins 
Street, Melbourne, Australia; Pitman House, 381-3 Church 
Street, Toronto, Canada; and 27 Becketts Buildings, President 
Street, Johannesburg, South Africa. Pitman Publishing 
Corporation, 2 West 45th Street, New York. A. H. Wheeler 
and Co.: Hornby Road, Bombay; 11 Clive Street, Calcutta; 
and 115 Elgin Road, Allahabad. 


STUDENTS’ QUARTERLY JOURNAL 


AN article on peat in Ireland, entitled “The new fuel’, by 
K. G. Egar, is a principal feature of the December 1961 issue 
of the Students’ Quarterly Journal. There is also an amusing 
article on ‘Encounters in training’ by B. R. Parsons. Other 
subjects discussed in the issue are millimetre waves (J. Allison), 
a radio survey system (G. M. Willdey), a comparison of 
transistors and valves (A. W. Hart), operating mechanisms 
for medium-voltage switchgear (A. Charlton), stereo in sight 
and sound (J. Watson), spark-gaps and high-voltage measure- 
ments (E. C. Salthouse), and the slide rule (R. H. Ogborn). 
Further items include Section reports, a note on engi- 
neering in the Civil Service, readers’ letters, and book reviews. 
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Announcements to members (continued) 
RETIRED MEMBERS 


MEMBERS are reminded of a rule, which has been in existence 
for some years, that enables Corporate members and Asso- 
ciates who have retired from the profession and are still 
desirous of retaining their membership of The Institution to 
do so without payment of further subscriptions, or at a 
reduced subscription, depending on their length of member- 
ship. It is left to the members concerned to make application 
to be brought within the rule. The rule, which does not apply 
retrospectively, is set out below: 


Any Corporate member or Associate who has reached the 
age of 60 and has retired from the practice of his profession 
or business may apply to the Council of The Institution to 
waive or reduce his future annual subscription, depending on 
the length of his continuous membership as follows: 


25 years full remission 
20-24 years two-thirds reduction 
15-19 years one-third reduction. 


If a retired member of 25 years’ standing desires to continue 
to receive the Journal, he can do so on payment of 10s. per 
annum. Parts A, B and C of the Proceedings will also be avail- 
able to him at the appropriate subscription rates. 


MEMBERS OF LONG STANDING 


THE attention of members is called to a rule that provides 
that a member of any class who has completed 50 years of 
membership of The Institution is not required to pay any 
further membership subscriptions, regardless of whether he 
is still in remunerative employment. This rule operates 
automatically, and the member on qualifying is notified 
accordingly. If he desires to receive the Journal or the Pro- 
ceedings, the arrangement for retired members of 25 years’ 
standing applies (see above). 


GENERATION OF ELECTRICITY BY 
UNCONVENTIONAL METHODS 


AT a meeting on the 14th February 1962 of The Institution of 
Mechanical Engineers, in conjunction with the Thermo- 
dynamics and Fluid Mechanics Group, a paper ‘Generation 
of electricity by unconventional methods’ by H. Billett, 
P. D. Dunn and H. Whitby of University College London 
will be read and discussed. 

The meeting will be held at 1 Birdcage Walk, London 
S.W.1, and members of our Institution are invited to attend. 


COMMUNICATIONS 


WITHOUT writing a formal paper an author may be able to 
submit to The Institution a communication that, by dealing 
with practical problems encountered in the development, 
manufacture, operation or maintenance of electrical equip- 
ment, or with limited aspects of a wide subject, would be of 
considerable interest to the readers of the Proceedings. Equally 
welcome is the brief announcement of a development that 
may later become the subject of a paper. A suitable length 
for a communication is 300-3000 words, together with a few 
illustrations. 
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The author of a communication may offer it, instead, for 
publication in the Journal as a letter to the Editor, and if it 
is acceptable and of sufficiently general interest it will be 
published in this way. As a rule, a letter should not exceed 
about 300 words, but a maximum of 1000 words can be 
accommodated in special circumstances. 


NON-DESTRUCTIVE TESTING 


THE 4th international conference on non-destructive testing 
will be held in London from the 9th to 13th September 1963. 
It will be organized by The Institution of Mechanical Engi- 
neers and sponsored by the British National Committee for 
Non-Destructive Testing. The conference will cover basic 
physics and the selection of method; non-destructive testing in 
general structures and in transport; and future needs. 

Prospective authors and others may obtain further infor- 
mation from the Secretary of The Institution of Mechanical 
Engineers, 1 Birdcage Walk, London S.W.1. 


1962 ANNUAL EXHIBITION OF THE 
INSTITUTE OF PHYSICS AND THE 
PHYSICAL SOCIETY 


THE annual exhibition of The Institute of Physics and The 
Physical Society will be held in the Old and New Halls of the 
Royal Horticultural Society, Vincent Square, London S.W.1, 
from the 15th to 19th January 1962. In the lecture room above 
the New Hall, Dr. C. A. Taylor will talk on ‘A physicist looks 
at music’ at 5.45 p.m. on the 16th January, and at the same 
time on the 18th January Prof. R. V. Jones will speak on 
‘The uses of elasticity in instrument design’. 
Admission to the exhibition will be by ticket only. 


DIAMOND JUBILEE OF TRANSATLANTIC 
WIRELESS 


THE 12th December 1961 was the 60th anniversary of Marconi’s 
transmission of the first wireless signal across the Atlantic. 
On that day, at Signal Hill, Newfoundland, overlooking 
St. John’s harbour, Marconi and his assistant, G. S. Kemp, 
using one of the primitive receivers of the period with a 
telephone earpiece, heard a faint succession of Morse S’s 
sent from Poldhu, Cornwall. 

The transmitter at Poldhu, designed by Prof. J. A. (later 
Sir Ambrose) Fleming, was supplied by an oil-engine-driven 
2000V 50c/s alternator. It used two 20kW transformers 
parallel-connected to give an input voltage of 20000V. This 
was fed through r.f. chokes to a closed oscillatory circuit in 
which a capacitor discharged across a spark-gap via the 
primary of an r.f. transformer. The secondary of this trans- 
former was connected to a second spark-gap and capacitor 
and the primary of a second r.f. transformer whose secondary 
winding was in series with the aerial. Keying was effected by 
short-circuiting the chokes in the alternator output. The 
aerial system at Poldhu consisted of 54 copper wires arranged 
in a fan-shape and upheld by a triatic slung between two 
150ft masts. 

At Signal Hill, a kite carried the receiving aerial to a 
height of 400ft. Marconi used an untuned receiver with a 
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telephone earpiece in series with a coherer. At 12.30 p.m., 
Newfoundland time, on the 12th December 1901, he heard, 
faintly but distinctly, the groups of three dots that could only 
have been emanating from Poldhu, 2200 miles away. 

To mark the diamond jubilee of transatlantic wireless, the 
Science Museum, South Kensington, London S.W.7, opened 
a small special exhibition on the 13th December 1961. It will 
continue until the 25th January 1962. The museum is open to 
the public from 10 a.m. to 6 p.m. on weekdays and from 
2.30 to 6 p.m. on Sundays. It will be closed on Christmas Day. 


AIR MINISTRY DIRECTORATE OF 
WORKS EXHIBITION 

THE Air Ministry Directorate General of Works (A.M.W.D.) 
are holding an exhibition in the Air Ministry Whitehall 
Building, London, from the 9th to 13th January 1962. It will 
be open each day from 10 a.m. to 5.30 p.m., and admission 
will be free. 

The A.M.W.D. are responsible for the design, construction, 
operation and maintenance of works services at all Royal 
Air Force stations at home and oversea, and at Ministry of 
Aviation airfields, including London Airport. The work of 
the mechanical and electrical engineering division of the 
A.M.W.D. will be illustrated at the exhibition by items of 
equipment, models, photographs and cine films. Equipment 
exhibits will include instruments and control and alarm 
apparatus, Diesel-engine generating sets, airfield lighting 
equipment, and switchgear and electrical-distribution plant. 


SHRIVENHAM SCHOLARSHIPS 


FIFTEEN Civilian scholarships are being offered at the Royal 
Military College of Science, Shrivenham. Successful candi- 
dates take courses, normally of three years’ duration, for the 
London University degree of B.Sc.(Special) in chemistry, 
physics or mathematics or B.Sc.(Eng.). Those to whom 
awards are made are expected to join the Civil Service when 
they have taken their degree. 

A scholarship carries exemption from payment of tuition 
and examination fees, and the student receives a maintenance 
allowance of £338 a year. No means test is imposed, and the 
allowances are not liable to income-tax. Candidates must be 
under 22 on the Ist October of the year of entry, unless they 
have completed their National Service, when they must be 
under 24. 

Application forms and further information may be obtained 
from the Registrar, Royal Military College of Science, 
Shrivenham, nr. Swindon, Wilts. 


INFORMATION THEORY 
AN international symposium on information theory will be 
held in Brussels from the 3rd to 7th September 1962 and will 
be organized jointly by the Benelux Section of the Institute 
of Radio Engineers and the Belgian Society of Telecommuni- 
cation and Electronics Engineers (S.I.T.E.L.), with the 
co-operation of the Université Libre de Bruxelles. 

Further information may be obtained from the chairman 
of the organizing committee, Dr. F. L. Stumpers, Philips 
Research Laboratories, Eindhoven, Netherlands. 
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ENGINEERING ASPECTS OF 
MAGNETOHYDRODYNAMICS 


A SYMPOSIUM on the engineering aspects of magnetohydro- 
dynamics will be held at the University of Rochester, 
Rochester, N.Y., on the 28th-29th March 1962. The meeting, 
which is being sponsored by the American Institute of 
Electrical Engineers, the Institute of the Aeronautical Sciences, 
the Institute of Radio Engineers, and the University of 
Rochester, will be concerned with plasmas in the presence of 
a magnetic field and, in particular, with their engineering 
aspects. Four sessions will cover communications and 
diagnostics, flight applications, fusion, and power conversion. 

Further information can be obtained from Mr. G. W. 
Sutton, Chairman of the Programme Committee, Massa- 
chusetts Institute of Technology, Room 3-254, Cambridge 39, 
Mass., U.S.A. 


OVERSEA ATTENDANCE REGISTER 


DURING the period 17th October to 16th November 1961, these 
members called at the Institution building and signed the Atten- 
dance Register of Oversea Members: 
ARNOT, R. S. (Kitwe, N. Rhodesia) LANG, H. G. (Blair Athol, S. Australia) 
BRAND, H. R. (Kingston, Jamaica) MURRAY, C. C. (Nairobi, Kenya) 
CLISBY, R. L. (Henley Beach, SCOTT, R. L. B. (Campbellford, Ontario) 
S. Australia) SMITH, E. A. (Santiago, Chile) 
CULLITY, M. J. (Perth, W. Australia) TRUSS, H. W. (New York) 
HAMPTON, J. D. (Lindfield, New South VOHRA, S. P. (New Delhi) 
Wales) WADE-COOPER, F. (Calcutta) 


JAYAWEERA, V. H. A. (Dehiwela, Ceylon) WILSON, J. (Sydney) 


KESKAR, P. V. (Bombay) 


THE MAUNDER-HOWE PRIZE IN ELECTRICAL 
ENGINEERING 


HE Council of King’s College, Newcastle upon Tyne, 

was recently informed that the late Prof. G. W. O. Howe, 
MEMBER, a graduate of the college, had bequeathed a fixed part 
of the residue of his estate to endow an undergraduate prize in 
electrical engineering, to be known as the Maunder-Howe 
Prize, in memory of his wife, who was also a former student 
of the college. 

The prize will have an annual value of about £45 and will 
be awarded on the recommendation of the head of the 
Department of Electrical Engineering, King’s College, for a 
distinguished performance in the final year of the degree 
course. In any year in which no one is considered to be of 
outstanding ability the prize will not be awarded, and there 
is provision for dividing it should two or more students of 
equal or comparable merit present themselves. 


NEW |.C.E. LECTURE THEATRE 


Tz modernized lecture theatre at The Institution of Civil 
Engineers, London, containing new lighting and seating 
arrangements, was brought into use on the 7th November 
1961. There are 284 tip-up seats, and the floor from the centre 
of the theatre to the rear has been raked. 

All types of slide can be shown on a projector equipped 
with the latest xenon lighting. A 16mm-film projector can 
take both optical and magnetic sound tracks. The speaker 
can explain points on an electrical blackboard. 

For overfiow audiences, the lecture theatre is connected by 
closed-circuit television to the Great Hall and the Brunel 
Room. 
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WEST WALES (SWANSEA) SUB-CENTRE 


Annual General Meeting 


y= Mr. J. Nelsey, Chairman of the Sub-Centre, 
presided at the Annual General Meeting on the 
26th September 1961, he gave an interesting report on the 
technical and social activities of the Sub-Centre during. the 
past year. The meeting was held in the Assembly Hall of the 
Velindre Works of the Steel Company of Wales, and every- 
one present was interested to learn from him of the full 
programme that had been accomplished during the year. 


Past activities 


In the course of his report he touched on the membership 
of the Sub-Centre; the meetings of the Committee; the 
attendance of members and visitors at Ordinary Meetings; 
the Faraday Lecture delivered in Swansea; the Dinner-Dance 
attended by distinguished visitors; and the proposed three 
new Divisions in the structure of The Institution covering 
respectively Electronics, Power, and Science and General. 
His report was received with acclamation, and he then 
presented a bound copy of ‘The Rubda‘iyat of Omar Khayyam’ 
to Mr. J. Harley to mark the Sub-Centre’s appreciation of 
his Chairmanship of the Sub-Centre during the 1959-60 
Session. After Mr. Harley had expressed his warm thanks 
for the gift he had received, an interesting discussion took 
place on the Chairman’s report. 

During the meeting Mr. J. Nelsey vacated the Chair in 
favour of Dr. W. E. Lewis, the new Chairman. Mr. Nelsey 
thanked the members and the Committee for their support 
during his year of office. In responding, Dr. Lewis thanked 
Mr. Nelsey on behalf of the members for the work he had 
done during the past year. Two coloured films were then 
shown, including one stressing the importance of safety. 


Chairman’s Address 


At the meeting of the Sub-Centre held on the 12th October 
1961, Dr. W. E. Lewis gave his Address ‘The training of 
electrical engineers’. Before proceeding to do so he presented 
bound copies of ‘The history of The Institution’ to Mr. C. 
Evans and Mr. D. H. Hughes, both of whom had recently 
relinquished their offices respectively as Honorary Secretary 
and Assistant Honorary Secretary of the Sub-Centre. In 
making the presentation Dr. Lewis stated that both had 
given valuable service to the Sub-Centre over a number of 
years and that they were deserving of the warmest thanks of 
all members of the Sub-Centre. 


Better opportunities 


In a very informative and interesting Address, Dr. Lewis 
referred to the Crowther Report and the White Paper 
dealing with ‘Better opportunities in technical education’ 
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(Cmnd. 1254). An article, ‘A logical pattern for technical 
education’, by Sir Willis Jackson appeared in the February 
1961 Journal, p. 97. This summarized the White Paper 
proposals. A further article, ‘Better opportunities in technical 
education’, by Dr. F. T. Chapman appeared in the March 
1961 Journal, p. 159, and covered the historical background 
of the White Paper. 

Dr. Lewis gave an outline of the present courses undertaken 
by students for Ordinary and Higher National Certificates 
and referred to the disturbingly high proportion of students 
who did not complete their courses or failed to pass the 
examinations at the end of them. He thought that the new 
pattern of courses outlined in the White Paper for operatives, 
craftsmen and technicians would help many more students 
to succeed. 


Autumn Visit 


The Autumn Visit of the Sub-Centre took place on the 
4th October 1961 when a party of 39 visited Milford Haven. 
Of the party, 26 visited an oil refinery and the remainder a 
beryllium factory. The journey to Milford Haven, an ancient 
harbour and 18th-century town, was accomplished by cars 
on a day of rains, squalls and floods. The party conducted 
round the factory were able to see the manufacture of special 
articles ‘on the secret list’. 


Oil refinery visited 

The oil refinery was near the village of Herbrandston, some 
two miles from Milford Haven, and on rolling ground 
running down from a plateau to the deep water of the Haven 
where marine conditions are very suitable for the handling 
with safety of ocean tankers of up to 100000 tons deadweight, 
at almost any state of the tide. In the lay-out of the refinery, 
imaginative treatment was given with the aim of concealing 
the refinery from view and so detracting as little as possible 
from the beauty of the Pembrokeshire coastline. 

At the marine terminal some 1000 yards from the shore 
could be seen the berths and the loading and discharge 
facilities whereby ships discharge their crude oil into storage 
tanks inland and take on cargoes of finished products from 
the refinery. In the refinery could be seen the storage tanks, 
process units comprising distillation plants and fractionating 
towers automatically controlled from a central control room, 
equipment for the air-cooling of refined products, and 
electric substations. 

The visit to the refinery was well worth while. It is true 
that we saw a tanker at the marine terminal, but we saw 
little oil nor smelt any. Inside the refinery, we little realized 
that oil was flowing from tank to tank to various process 
plants through miles of pipelines. Perhaps some of the 
articles we buy tomorrow in our local shop will possess some 
chemical constituents of crude oil brought from Kuwait and 
Iraq to Milford Haven. A. E. 
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NORTH-WESTERN CENTRE 


Generation and transmission 
equipment 


_ North-Western Centre opened its 62nd Session with a 
crowded meeting on the 3rd October 1961, when the 
retiring Chairman, Mr. F. Linley, inducted his successor, 
Mr. C. H. Flurscheim, into the Chair. In his Chairman’s 
Address, Mr. Flurscheim reviewed the progress in generation 
and transmission equipment over the last 12 years, taking as 
a starting-point Sir Cecil Dannatt’s Chairman’s Address to 
the Centre in 1949, in which he suggested possible lines of 
development. 

In the intervening period, the demand in Britain had 
been more than doubled, and this ever-increasing demand had 
called for larger and more efficient turbine-generator plant 
and corresponding developments in transmission engineering. 


Field of generation 


In the field of generation, Mr. Flurscheim estimated that, 
in terms of 1961 money, the cost of electricity had halved 
every 25 years. This was largely due to more advanced steam 
conditions and to the increase in the size of sets, which had 
multiplied by ten times in 20 years, from 50 to SOOMW. 
These large sets were being designed for quick starting and 
stopping to permit base-load operation of nuclear plant. 

In parallel with development of turbogenerator units had 
gone research into alternative methods of generation, such as 
the magnetohydrodynamic system, in which so far powers of 
about 200kW had been obtained for periods of about 
10sec. Still further ahead was the possibility of direct genera- 
tion from controlled fusion, but this demanded the pro- 
duction of temperatures of about 100000000°C. 

Still another method of direct generation of electricity from 
heat was by means of the Edison effect, ie. by electron 
emission from a heated cathode. One problem here was to 
reduce the space charge between the electrodes to permit the 
passage of large currents. Output voltages up to 3V had been 
obtained with cathode temperatures of 3000°-4000°C. 
Efficiencies of 17% had been claimed, and 30% appeared 
possible. 

Methods based on heating bimetallic junctions did not 
offer efficiencies above 1%, but some semiconductors exhibi- 
ted much higher thermoelectric voltages. Using tellurides of 
heavy metals, multi-stage generators of this class had been 
built with efficiencies of 12° with a temperature difference 
between the junctions of about 500°C. 

A still further possibility was the fuel cell, but, in spite of 
efficiencies of 50-75% on small units of a few kilowatts, 
output, practical application to power generation appeared 
to be remote. 


Progress in transmission 


On the transmission side, the voltage in service had been 
raised to 500kV, and projects up to 750kV were under 
discussion. High-voltage direct current had become a practical 
Possibility. In transformers there had been the introduction 
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of cold-rolled steel, with the consequent developments in 
core design. The size of the individual units had also increased 
to 400 MVA, with 600 MVA 3-phase units under consideration. 
The performance and breaking capacity of switchgear had 
been increased. Circuit-breakers for 275kV, with a breaking 
capacity of 7500MVA, had been in service in 1952, and 
circuit-breakers capable of breaking 35GVA at 400kV and 

carrying’3GW per circuit were now being designed. 
Mr. Flurscheim’s Address was followed later in the month 
by the Addresses of the Chairmen of the specialized Groups. 
H. G. B. 


MERSEY AND NORTH WALES CENTRE 


Electricity supply and Van de Graaff 
generator 


N Monday, 2nd October 1961, at the Royal Institution, 

Liverpool, Mr. R. N. Pegg, Chairman, gave his Address 
‘For the record’. His theme was the development of electricity 
supply in the North Wales Sub-Area, of which he is manager, 
and he surveyed the co-ordination, consolidation and 
expansion that had taken place since vesting day. 


Particle acceleration 

The meeting on Monday, 16th October, was held in the 
Chadwick Laboratories of the University of Liverpool, when 
Mr. B. S. Halliday gave an informal lecture on the 12MeV 
tandem Van de Graaff accelerator. Mr. Halliday traced the 
principle of the Van de Graaff generator and its application 
to particle acceleration and described the tandem machine, 
referring specially to the methods of double ionization and 
stripping. He reviewed the features of the university machine, 
including beam handling, magnetic-field stability and voltage 
stabilization. 

A visit was made to inspect the machine. Installation of the 
machine had begun only nine weeks earlier, and trials had 
been made at 2-5MeV. We were fortunate in seeing the 
internal assembly and also that the maker’s installing engineer 
was available with Mr. Halliday to reply to questions. 


Annual Dinner 


The Annual Dinner on Monday, 6th November 1961, was 
held in the Grosvenor Hotel, Chester, and was favoured by 
the presence of Mr. O. W. Humphreys, a Vice-President of 
The Institution. Mr. R. N. Pegg presided. The toast of The 
Institution was proposed by Sir John Charles Nicholson, 
Senior Consultant-Surgeon to Bethnal Green, St. Leonard’s 
and St. Matthew’s Hospitals, London. Sir John claimed an 
almost neighbourly interest in The Institution, as he lives 
next door to the one-time home of the Society of Telegraph 
Engineers. He said that in his lifetime the progress of science 
and medicine had been wide and rapid. ‘Where it will lead 
to I do not know. Perhaps medical science will improve so 
much that we may almost reach immortality and people may 
die only of boredom unless some half-educated maniac 
decides to blow us to pieces.’ 
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News from the Centres (continued) 


Mr. O. W. Humphreys, responding, said that we in our 
Institution were feeling the wind of change, not only the 
outward and visible one in the Building but in our constitu- 
tion—changes made after 24 years of careful investigation. 
The new structure was aimed at the removal of rigidity. 





At the Mersey and North Wales Centre Annual Dinner on the 
6th November 1961 


From left to right: Mr. D. A. Picken, Mr. O. W. Humphreys, Alderman 
Miss Beryl Neild, Sir John Nicholson and Mr. R. N. Pegg 


Deviation to ‘power’ or ‘electronics’ should be made only 
through the central channel of science. He said that meetings 
might be considered in two broad categories: those that 
provided a specialized discussion in detail and at which the 
quality and not the quantity of the contribution was the 
prime consideration, and those that followed the process of 
continuous education, whereby a lecturer in a specialized 
subject might present an outline picture of wide appeal to a 
non-specialist audience and a stimulus might be given to 
those capable of concentrated study and research. 


The guests 


The health of our guests was proposed gracefully and 
comprehensively by Mr. D. A. Picken. 

Thanking The Institution on behalf of the guests, Alderman 
Miss Beryl Neild, the Mayor of Chester and Admiral of the 
Dee, proved a charming and delightful speaker. Miss Neild 
made reference to Chester’s 200-year-old Royal Infirmary, 
quoting extracts from early records. Speaking as one of his 
consumers, she congratulated Mr. D. H. Kendon on his 
C.B.E. 


Forthcoming events 


The Annual Dinner-Dance has been arranged for Friday, 
23rd March 1962, at Hulme Hall, Port Sunlight. 
The Summer Meeting of The Institution will be held in the 
area of this Centre from the 18th to 22nd June 1962. 
E. W. A. 
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WESTERN CENTRE 
Chairman’s Address 


HE 1961-62 Session of the Centre opened on Monday, 

9th October 1961, at Cardiff, when Mr. T. Gill delivered 
his Chairman’s Address. He chose as his subject a review of 
the applications and advances made in the utilization of 
electrical energy during the past 25 years, with particular 
reference to the many industries that are associated with 
the southern part of Wales. The problems associated with 
rapid expansions of electrical demands were fully emphasized, 
and the exacting requirements of consumers were discussed 
in detail. 


A challenge 

The large audience had the pleasure of being able to 
appreciate more clearly the complexities with which the 
utilization engineer had had to battle over the period in 
question. Now, in the 1960s, the stimulus of new industries 
and more complex circuit techniques offered a fascinating 
challenge to the young electrical engineer embarking on a 
career in the utilization of electrical energy. 


Jubilee 


As many members of this Centre are aware, this session 
marks the 50th anniversary of the Centre, and, to celebrate 
this, a special dinner will be held on Monday, Sth March 
1962. This will, of course, be additional to the Annual Dinner 
and Dance that will be held at Porthcawl during the session. 

It is hoped that this anniversary will be marked by other 
arrangements of a more permanent nature, and, with this in 
mind, a sub-committee has been formed to explore other 
avenues. Full details will be published as they become 
available. E. J. M. 


NORTH MIDLAND CENTRE 


Faith, hope and charity 


N his vote of thanks to Mr. W. Paterson, the retiring 

Utilization Group Chairman, Mr. A. R. Rumfit likened 
the ‘New Year’ of The Institution’s activities to a faith. 
Certainly after listening to Mr. W. J. A. Painter reading his 
Inaugural Address as Centre Chairman, and Mr. F. Clark 
his Address as Utilization Group Chairman, the membership 
would have had implicit faith in the capabilities of these 
gentlemen to conduct the affairs of the Centre with dignity 
and efficiency. 

The new session opened on the 3rd October 1961, when the 
retiring Chairman, Mr. F. W. Fletcher, asked Mr. Painter to 
give his Address to a gathering of 120 members and guests. 
With characteristic clarity, Mr. Painter dealt with the 
changing influences in the planning of the British Grid 
system, reviewing, as he did, the growth of the system since 
the Central Electricity Board was established in 1926. How 
these varying influences affected the planning was illustrated 
by examples of the Grid system in the North Eastern Region. 
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In proposing a vote of thanks to Mr. Painter, Prof. G. W. 
Carter commented on the lack of feminine members at a 
university-faculty gathering on the previous evening and the 
terse opinion of a Yugoslav student on this particular aspect. 
‘| like it’, said the student; which was what Prof. Carter said 
of Mr. Painter’s Address. It aptly summarized the opinion of 
the audience. 

Mr. A. J. Coveney thanked the retiring Chairman, Mr. 
F. W. Fletcher, for his meticulous year of office. 


Safety and economy 

The 17th October saw the opening of the Utilization Group 
meeting, with Mr. F. Clark reading his Address ‘Utilization 
with safety and economy’. On a subject dear to his heart, 
Mr. Clark emphasized his appeal for economy with maximum 
safety by reminding us that at 13mA we reached the thresh- 
hold of ‘let-go current’. 

He dwelt at length on switchgear, on earthing, testing and 
maintenance and on portable equipment, illustrating his 
remarks with a multitude of examples and demonstrations. 


Support for Chairmen 

Hope is a much- if not ill-used word. It expresses, or has 
expressed from time to time, our very inmost feelings. No 
less feelingly was it used at both our opening meetings, by 
both retiring Chairmen, when they asked the Committees 
and membership for support for the new Chairmen. 


Benevolent and Homes Funds 


It has long been the custom of the North Midland Centre 
to hear, at an inaugural meeting, something of the work of the 
Benevolent and Homes Funds. On this occasion Dr. E. C. 
Walton, the Centre Honorary Treasurer for the Benevolent 
Fund, complimented the Centre and the Sheffield Sub-Centre 
on having raised £731 between them by special functions. 
This was increased by the sum of £24 10s. 6d. by a further 
appeal at the meeting. 


Hydro and thermal generation 


Two further meetings were held in November, and the 
appeals of the retiring Chairmen referred to above were not 
in vain, for both meetings were exceedingly well attended. 
That on the 2nd November 1961 was one of the all-too-few 
joint meetings with The Institutions of Civil and of Mechani- 
cal Engineers. The paper chosen for the occasion dealt with 
medium-head pumped-storage schemes in Great Britain and, 
in particular, described the Blaenau Ffestiniog installation. 
Our Senior Vice-Chairman, Dr. G. N. Patchett, opened the 
discussion and was followed by 11 other speakers—a clear 
indication of the interest generated in the audience. 

The meeting on the 7th November 1961 was also somewhat 
special in the sense that it was again one of the all-too-rare 
occasions when the paper for the evening was by a local 
author, albeit a joint author. Mr. Painter gave Mr. H. J. 
Sheppard a special welcome, with a no-less-hearty greeting 
to the co-author, Mr. W. Casson, who, as he explained, was 
no stranger to the Centre. Together they gave their paper 
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‘Technical and economic aspects of the supply of reactive 
power in England and Wales’. A short article based on this 
paper appeared in the June 1961 Journal, p. 377. 

The paper and the authors’ conclusions seemed to arouse 
more interest in the resultant problems associated with 
metering and tariffs, although Mr. F. Birch, in opening the 
discussion, dwelt at length on the difficulties in generating 
reactive power with the increasing electrical distance between 
the new larger generating stations and the load. Messrs. 
Sheppard and Casson dealt with the discussion with a clarity 
that pinpointed their grasp of the subject. 


Hull District Meetings 


The winter session of District Meetings in Hull began on the 
19th October 1961, when a joint meeting with the Graduate 
and Student Section was held at the usual venue, the York- 
shire Electricity Board offices in Ferensway, Hull. The paper 
read was “Transport and electrical traction’. 

As a curtain-raiser to this meeting, the graduates and 
students paid a visit to Hull Docks and spent the afternoon 
inspecting electrical equipment for cargo-handling apparatus. 
After spending several hours looking round the docks, the 
graduates and students fully appreciated that Hull was the 
third-largest port in England. 

During the summer, arrangements were made by Mr. 
Hilton for a party of members and friends to visit the troop- 
ship Empire Wansbeck, being refitted in Hull Dock. Great 
interest was shown in the bridge and engine room of the 
vessel, which is normally employed on the Harwich-Hook of 
Holland service. H. A. C. 


SOUTHERN CENTRE 


Brushless variable-speed induction 
motors 


@ Wednesday, 29th November 1961, Dr. E. R. Laithwaite 
read at Southampton University a paper by himself, 
Prof. F. C. Williams, Mr. J. F. Eastham and Mr. W. Farrar. 
This paper was ‘Brushless variable-speed induction motors 
using phase-shift control’. It is one of a series of important 
new papers on electrical machines that has emanated in recent 
years from the University of Manchester. A short review 
of this paper appeared in the January 1961 Journal, p. 25. 

Dr. Laithwaite presented his paper in a brilliant manner 
and evoked much amusement from a good audience. It was 
felt by some of us present that anyone who could bring 
an audience to laughter on the serious topic of electrical- 
machine design was something of a master of his art, and 
this indeed is a true description of Dr. Laithwaite’s position 
in this field of study. 


Power factor 

Prof. L. G. A. Sims of the University of Southampton 
referred to the remarkable sequence of inventions in design 
of variable-speed a.c. electric motors over the last 70 years, 
whereby interest in this subject appeared to revive very 
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strongly at intervals. He asked the author questions about 
the power factor of the brushless variable-speed induction 
motor described in the paper, calling attention to the fact 
that numerous other methods of obtaining variable speed 
from polyphase induction motors had mostly reached satis- 
factory commercial standards, in which, undoubtedly, good 
power factor was one of the primary considerations. 

Dr. Laithwaite, in reply, admitted that the power factor of 
the new machine could be the subject of future improvement. 
However, he reassured Prof. Sims on the matter of waveform, 
which had also been mentioned. In reply to a further question 
by Prof. Sims, Dr. Laithwaite agreed that the application of 
the usual circle diagram in the prediction of performance of 
the machine was at present an impossibility. 

Mr. K. Morgan raised with Dr. Laithwaite interesting 
questions on the subject of the end-turns in the winding of 
the ‘short stator’ that is characteristic of the new machine. 
Dr. Laithwaite agreed that Mr. Morgan’s suggestions could 
be of importance and said he would consider them further 
on his return to Manchester. 


University research 


A vote of thanks was proposed by Dr. E. E. Ward. 
Dr. Ward pointed out that research of this kind, with a strong 
experimental basis and often aimed at elucidating questions 
that at first sight might seem somewhat inconsequential, was 
actually at the very heart of university research. The university 
was the place at which this type of inquiry could best be 
pursued and could frequently produce valuable results. 
Industrial research conditions did not permit the time to be 
spent pursuing something that might well turn out to be a 
misconception, but university laboratories could and should 
face that possibility. EG: a: & 


SOUTHERN CENTRE ELECTRONICS 
AND CONTROL GROUP 


Inaugural Meeting 


HE Inaugural Meeting of the Group was opened on 

Tuesday, 10th October 1961, under the chairmanship of 
the Centre Chairman, Mr. T. G. C. Harrop. An early duty 
fell to him of introducing one of The Institution’s Vice- 
Presidents, Dr. R. L. Smith-Rose, who represented the 
President for the occasion. 


Beginnings of the Wireless Section 

Dr. Smith-Rose recapitulated the beginnings of the Wire- 
less Section of The Institution, its changes in title and its 
development up to its present dimensions, and remarked that, 
having started as a Wireless and then Radio Section, elec- 
tronics became its subsidiary concern, but later this was 
reversed by electronics becoming the principal component in 
its title, with radio as a subsidiary. He also said that, although 
he was a member of the Pilkington Committee, he would not 
undertake to solve the television-line problem that evening. 
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Mr. E. Wolfendale was then invited by the chairman to 
present his Address, which was devoted to recent develop. 
ments and applications of transistors. He outlined the u.hf. 
problem, in which the limiting factor was the upper frequency 
limit that could be catered for, and the power problem, 
which was governed by the extent to which the equipment 
could be made to handle heavy currents and powers while 
still remaining cool enough. He was not to be persuaded to 
give a physical demonstration of an audio output of 4kW, 
which he thought might be overpowering for his audience, 
The equipment was, nevertheless, there to be seen. 

A 10kW inverter, switching 100A at 100V with the aid of 
silicon-controlled rectifiers, a miniature 4W rescue trans- 
mitter operating at 8-31 Mc/s, and a 100W transmitter opera- 
ting at 5Mc/s and using silicon transistors were among his 
demonstrations. 

He explained the method of improving the cooling of 
high-power transistors by lateral diffusion of current across 
the base of the transistor by using emitter and collector in the 
form of intermeshed combs. He concluded by asserting that 
transistors were destined to encroach more and more into the 
thermionic field and acknowledged the sterling efforts of his 
assistants in staging his remarkable demonstrations. 


Encouraging local lecturers 


The vote of thanks was moved by Mr. C. E. Tate. The 
chairman then inducted Mr. Wolfendale as Chairman of the 
Electronics and Control Group and explained that he would 
be in that Chair only for a short time, since he was leaving 
on the Ist December 1961 to take up a Senior Lectureship 
in the Royal College of Nairobi. Mr. Wolfendale, in taking 
the Chair, explained the purpose of the Group, which was 
to encourage the arrangement of programmes in Southamp- 
ton, Portsmouth, Brighton and elsewhere and to persuade 
local lecturers to contribute to the programmes. This had 
been achieved in the past session, and it was hoped that it 
would be the continued pattern of future programmes. He 
expected that a feature of each year’s programme would 
be a conversazione. It would give an opportunity for local 
people to demonstrate equipment that they were immediately 
concerned with. 

The attendance at this meeting of 115 members and visitors, 
in the ratio of about 2:1, gave grounds to expect that the 
creation of the Group would provide much-needed facilities 
in the Southern Centre, and Mr. Wolfendale expressed his 
thanks to the membership for making him the first Group 
Chairman. R. G. 


SCOTTISH CENTRE 


Sub-Gentre Chairman’s Addresses 


or his Chairman’s Address to the South-East Scotland 

Sub-Centre on the 24th October 1961, Prof. W. E. J. Farvis 
spoke on ‘The responsibility of the university to the electrical- 
engineering industry’, a subject that followed most appro- 
priately on that selected by the Centre Chairman at the 
previous meeting. 
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General aims 

Prof. E. G. Cullwick had examined in broad outline the 
general aims of the engineering department of a university, 
while Prof. Farvis discussed in greater detail the requirements 
of an electrical-engineering curriculum to meet the needs of 
industrial leaders 10 or 15 years hence. A greater fundamental 
knowledge was required, he said, together with the develop- 
ment of a critical faculty to guard against too slavish a 
reliance on past experience. 

The obvious interest aroused by the Address encouraged 
Prof. Farvis to discard precedent by asking for questions, and 
a lively discussion ensued. 


Electricity in Dundee 

Mr. G. L. Doig in his Chairman’s Address to the North 
Scotland Sub-Centre at Aberdeen on the 27th October and 
at Dundee on the 28th October 1961 spoke on ‘A city’s 
electricity’. Mr. Doig outlined the development of electricity 
supply in Dundee since its inception in 1893 and mentioned, 
in particular, proposed schemes that had not materialized, 
such as an 8-5MW tidal scheme, involving impounding the 
waters of Invergowrie Bay, and a 132kV link between Dundee 


ORDINARY MEETING 


and Fife by a line crossing the Tay on three towers between 
Tayport and East Dundee. 


Education in Scotland 


On the 8th November 1961, the South-West Scotland Sub- 
Centre held the first of two exploratory meetings to observe 
the response that might be expected if an Education Dis- 
cussion Circle were formed in Scotland. Dr. K. R. Sturley, 
a Past-Chairman of the London Education Discussion Circle, 
opened a discussion on ‘Education—why bother?’ After 
some general remarks on education, he outlined the main 
purposes of the Education Discussion Circle and Forum. 


Long discussion 

The audience of about 50 kept the discussion going for 
over two hours, most speakers holding the view that Scottish 
education is by no means maintaining the tradition that it 
set up 25 or 50 years ago and that a discussion circle could 
certainly help to restore the position. The success of this 
meeting augured well for the success and value of the 
proposed circle. E. O. T. 


LONDON REPORT 


GENERATION AND TRANSMISSION IN BRITAIN AND FRANCE 


N EVER before’, concluded ‘ancien Président’ S. E. Goodall, 
‘have I heard so wide-ranging a discussion so clearly, 
unequivocally and objectively answered as in M. Ailleret’s 
replies after the lecture this evening.’ And this opinion was 
enthusiastically endorsed by all who came to hear M. P. M. J. 
Ailleret of Electricité de France deliver his lecture ‘A com- 
parison between generation and transmission problems in 
Great Britain and France’ at an Ordinary Meeting at Savoy 
Place on the 26th October 1961. An article based on the 
lecture will appear in a forthcoming issue of the Journal. 

The lecturer was a very welcome visitor. He has a long 
association with The Institution and is Oversea Representa- 
tive of the Council for France. He is Deputy Director-General 
of Electricité de France, has been personally concerned in the 
negotiations that are now resulting in the construction of the 
cross-Channel Anglo-French power link, and has for many 
years encouraged interchange of ideas and technical informa- 
tion among engineers, especially through such international 
Organizations as the International Conference on Large 
Electric Systems and the World Power Conference. 

The interest that M. Ailleret’s visit aroused was well 
indicated by the large audience, widely representative of 
electricity-supply and plant-manufacturing staffs, who listened 
attentively to the lecture and later took full advantage of 
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his offer to answer questions. The President, Mr. G. S. C. 
Lucas, was in the Chair, and having announced that the 
meeting was being held jointly with the British Section of 
the Société des Ingénieurs Civils de France, he cordially 
welcomed their members and, in particular, their President, 
Mr. Bryan Donkin. 


Lag between Great Britain and France 


The lecturer began with load curves illustrating the 
similarity of the rate of increase of electrical-energy con- 
sumption in the two countries (7 % p.a.) and pointed out that 
the difference in the respective stages of development was 
equivalent to a lag of about six years in France. Allowing 
for this difference, the installation of steam plant in the two 
countries had followed parallel courses—France, having 
decided to install 125 MW sets ten years ago, had maintained 
this policy until two years ago, when the basic size was 
increased to 250 MW per set. Now, 500 MW generators were 
being studied. 

About half the electrical energy of France was generated 
at hydro stations, mainly in the south and south-west of 
the country. According to the latest estimates a total of 
80 x 10°kWh/year could be developed—about twice the 
present output—but some of these new sources would need 
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improved methods of construction if they were to be eco- 
nomic. In order not to encourage overexpansion of hydro- 
plant manufacturing facilities, Electricité de France had 
decided to limit the rate of new installations to the equivalent 
output of about 10 x 10°kWh/year. 

With energy production almost equally divided between 
thermal and hydro, pumped storage was not economical in 
France. Assistance at peak would continue to be afforded by 
extra generators at the hydro stations, and there might be 
some extension of the use of gas turbines. In the Rance 
estuary, work had started on a scheme for harnessing the 
tides, embodying 24 bulb-type dual-flow units, each of 1O MW 
capacity; this project was regarded as a major experiment, 
and successful operation might lead to much larger schemes 
elsewhere. 


Nuclear generation of power 


Although for nuclear generation the two countries had 
confined their development work to the graphite-moderated 
gas-cooled reactor using natural uranium, the lecturer 
found a strange contrast in the respective plant-construction 
programmes, in that while Britain, almost independent of 
imported fuel, was constructing a sequence of large nuclear 
stations, France, importing some 35% of her fuel require- 
ments, had limited her nuclear construction to successive- 
sized steps on one site only. 

At Chinon on the River Loire, EDF1 station (now due to 
start up in 1962) would have an outdoor 82MW generator 
and a reactor safeguarded by a containment sphere, the latter 
for exploratory investigations. Station EDF2 (due 1963) 
would have one reactor and two outdoor 125 MW generators. 
Station EDF3, for which the foundation work had just 
started, would comprise a single 375 MW reactor, which it 
was hoped would finally provide sufficient steam for two 
250 MW generators. 


Principal voltages and power interchanges 

The northern portion of the French transmission system 
was not unlike the British network, but south of Paris the 
380kV connections were basically interconnectors for the 
hydro generation. The principal voltages in France would be 


DISTRICT MEETING AT READING 


DIRECT CONVERSION 


R. Forbes Jackson presided at the first meeting of the 

session, held at the George Hotel, Reading, on Monday, 
16th October 1961, which was well attended, when Dr. K. H. 
Spring gave a talk entitled ‘Direct conversion’. Dr. Spring 
outlined the conventional method of electricity generation, 
namely the steam turbo-alternator, and mentioned its 
limitations. After detailing the alternative sources of energy 
available and the various methods of their direct conversion 
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1SkV (probably to become 20kV later), 60kV, 225kV and 
380kV. Present intermediate-voltage systems operating at 
30kV and 150kV were being eliminated. The recent change. 
over of southern trunk lines from 225kV double-circuit 
single-conductor to 380kV _ single-circuit twin-conductor 
arrangement had been made possible by a special design of 
tower. New 380kV lines would be single-circuit type on a 
modified tower, having what was described as a ‘cat’s head’ 
superstructure, which was thought to be aesthetically more 
acceptable than the earlier design. 

Present interchanges of power between France and seven 
adjacent countries did not, in either direction, exceed 2% of 
the national consumption, and the net annual exchange was 
less than 1%. For the cross-Channel link, the economic 
incentives for exchange were greater when account was 
taken of the different sources of energy, the different costs of 
production, and diversity between the load curves; the cable 
rating of 160 MW would permit the reliability and the utility 
of the link to be tested, so that the justification for a larger 
circuit could be examined later. One important benefit from 
all these links was the opportunity that they provided for 
contact between the supply engineers concerned and for 
exchange of technical experience and opinion. 


Questions and answers 


In answering questions after the lecture, M. Ailleret referred 
to trials of a pipe that might make possible the transport of 
natural gas across the Mediterranean from Algeria, expressed 
doubts about the need for earth wires on overhead lines 
controlled by auto-reclosing circuit-breakers, firmly sup- 
ported the outdoor location of h.v. switchgear and trans- 
formers and expressed a preference for single-circuit lines in 
the interest of security of supply, stated that in France pre- 
stressed concrete poles were economically satisfactory for 
15kV lines while steel was easily the cheapest material for the 
towers of lines operating at 60kV and upwards, and, in 
discussing future trends in transmission, urged the importance 
of obtaining international agreement on the next standard- 
voltage level. 

The President reluctantly brought the discussion to a close, 
and Mr. Donkin’s expression of thanks was most warmly 
supported by an audience who had remained interested and 
undiminished in number to the end. F.J.L 


to electrical energy, he confined discussion to those more 
promising for high-power production. 


Alternative energy sources 

Dr. Spring discussed the Edison effect, the Seebeck effect, 
the magnetohydrodynamic (m.h.d.) effect and the fuel cell 
and described in some detail the thermionic convertor, the 
piezoelectric convertor, the m.h.d. convertor and the Bacon 
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cell. In comparing the possible efficiencies of these methods 
with those achieved by the conventional turbo-alternator, it 
was clear that direct conversion was unlikely to replace 
the conventional method but its use as a topping unit to im- 
prove the efficiency of the conventional plant was justified ; 


DISTRICT MEETING AT OXFORD 


THE DEVELOPING ENGINEER 


_ first District Meeting at Oxford of the 1961-62 Session 
was held on Wednesday, 11th October 1961, when 
Mr. J. E. L. Robinson spoke on ‘The developing engineer’. 
This talk was based on his Chairman’s Address to the Supply 
Section and considered three aspects of the problem. A 
shortened version of this Address appeared in the January 
1961 Journal, p. 14. 


Three aspects 

The first aspect was the training of engineers, where there 
was a need for broadening the outlook of present courses by 
introducing studies of the humanities. At the same time it 
was becoming most necessary for the layman to have a better 
knowledge of the part technology played in present-day 
society. 

Secondly, the speaker referred to the effect of a ‘break- 
through’ in many fields of technology. Fundamental advances 
in semiconductors, insulating materials and nuclear power 
had changed the whole pattern of electrical-engineering 
development. For this reason an engineer’s training must be 
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and possible arrangements for achieving this were considered. 

The talk stimulated a long and interesting discussion, at 
the conclusion of which the speaker was warmly thanked 
for his talk and the able way in which he had presented his 
subject. R. G. H. 


such as to allow him to exploit these advances and not 
struggle to keep alive obsolete practices with which he 
had grown up. 

Finally, Mr. Robinson considered the engineer engaged on 
development work and posed many provocative problems 
that he felt worthy of attention for the advancement of 
electrical-engineering science. 


Failure of present system 


The talk was followed by a most lively discussion, in which 
the topic receiving most attention was that of the education 
and training of engineers. There was a general feeling that 
the present system failed to give the young trainee engineer 
sufficient responsibility, especially an opportunity to make 
mistakes, and there was a risk of stultifying his development 
and the enthusiasm so necessary for tackling the great range 
of problems to which Mr. Robinson had referred. 

The meeting concluded with a vote of thanks proposed by 
Mr. D. N. Cornish on behalf of the 52 members and friends 
present. R.C. 


DIGITAL COMPUTERS AND ELECTRICAL ENGINEERS 


HE first meeting of the 1961-62 Session took place on the 

17th October 1961 at Savoy Place with Mr. J. K. Webb 
as chairman, when Dr. P. D. Aylett opened a discussion on 
‘The place of digital computers in the teaching of electrical 
engineers’. 


Normal pieces of equipment 

In his opening remarks, Dr. Aylett said that, in view of 
the rapid expansion of computer capacity, students would 
inevitably meet computers as pieces of normal equipment 
during their future career. In the present state of rapid 
technological development, students should be taught the 
possibilities of the use of computers as calculating tools and 
for control purposes, in addition to any design considerations. 
This might call for some modification of syllabus content, 
altiiough such matters as numerical methods of solution and 
principles of logical design should, in any case, have their 
place in an electrical-engineering course. 

Problems previously raised by programming techniques 
were likely to be diminished, as the more modern machines 
required a knowledge of only relatively simple techniques 
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that could be mastered very quickly. Examples of programmes 
for simple problems using a particular code were given in 
support of this point. 


Experience and programme codes 

A full and lively discussion followed this opening. Several 
speakers were able to base their remarks on experience with 
computers in their own colleges, and these were generally in 
support of the inclusion of work on computers in the curricu- 
lum. It was pointed out that, after only two or three hours’ 
instruction on programming, students were able to make 
practical use of a computer. It was an advantage that a very 
clear understanding of the steps involved in the solution of a 
problem was necessary in order to write the required pro- 
gramme. Students showed much interest and, in at least one 
case, were willing to give time voluntarily to a study of the 
use of computers in addition to their other studies. 

Further discussion centred on the various programme 
codes, and reference was made to a basic-function code that 
emphasized the fundamental steps of the computation. The 
value of a computer as a tool during the course was also 
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stressed, it being claimed that in this way subjects such as 
network analysis and control systems could be dealt with in 
greater depth than would otherwise be possible. 

It was thought by others present, however, that students 
were indicating a failure to grasp fundamental theory that 
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was causing much concern. More attention should be paid 
to the teaching of fundamentals and to the development of 
an insight into engineering principles. Techniques such as the 
use of computers could be very quickly obtained after the 
completion of the basic course and should not be allowed to 
take up valuable time during the course itself. 


G. R. A.T, 


ALUMINIUM OR COPPER CONDUCTORS? 


k metal traditionally associated with conduction of elec- 
tricity is copper. At the period when practical applications 
for electric power were being developed, the physical and 
electrical qualities of copper, together with its availability, 
made it the natural choice for conductors of all kinds. The 
advent of aluminium on a commercial scale introduced an 
alternative conductor material of much lighter weight, an 
attribute that electrical engineers lost little time in exploiting. 


Both metals have extensive use in the electrical industry 
today and rival one another in many applications. A review 
of their respective claims as conductors will be the subject of 
an Informal Meeting to be held at Savoy Place on the 
22nd January 1962. The discussion will be opened by 
Mr. J. C. Bailey of the Aluminium Development Association 
and Mr. T. L. Richards of the Copper Development 
Association. 





BULLETIN OF THE SECTIONS 


SUPPLY 


VISITE SUR LA COTE D’EMERAUDE 


N Wednesday, 6th September 1961, by air and steamer, 

members of the Section and their ladies headed for 
Dinard, the centre chosen for the Summer Visit. True, the 
party, totalling 150, were not at full strength until those 
travelling overnight had arrived. Hence, the first morning 
was left free for individual arrangements. 





General aerial view of St. Malo 
The Rance estuary is shown in the background 
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St. Malo testing station 

The weather had set fair, and crossing by launch to St. Malo 
on Thursday afternoon was a pleasant passage. The party 
were received at the model of the River Rance scheme by 
M. G. Mauboussin, Directeur de la Région d’équipement 
marémotrice of Electricité de France. The model covered 
several acres and utilized a dock. The facilities 
enabled a detailed study to be undertaken of a 
scheme to harness the tides of the Brittany 
coast. Differences in level amounting to 45ft 
occurred, and, with the natural storage area of 
the Rance estuary sealed off at the seaward end, 
the entrapped water would ultimately be used 
to drive 24 10MW generators sited in the 
dam. 

The studies in progress had required an ex- 
haustive examination of the tidal effects on the 
estuary, and a scale model representing its 
topographical features was housed in a large 
building. Here it was possible to simulate 
various tidal conditions and examine the effects 
of sluices, locks and other controls. The practical 
aspects of generator functioning had been 
supplied by installing a 9MW machine of the 
axial-bulb type, similar to those to be used, 
at the entrance to a disused dock. Demon- 
strations were given of the set functioning, 
and M. Courcambeck and his colleagues gave 
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an interesting and informative picture of this unique under- 
taking. 


Conducted tours 

The party returned to Dinard to spend the evening accord- 
ing to taste and next morning set out for a conducted tour 
of St. Malo. The chequered history of the city, when unfolded 
by the guides, proved fascinating, and admiration was aroused 
by the assiduous devotion that has been shown in rebuilding 
it after the wanton destruction that took place in 1944. Lunch 
was provided by Electricité de France and was presided over 
by M. Mauboussin. Members were also delighted to see 
M. R. A. Tellier and his wife among the hosts and were 
occasioned amusement when reading the local paper descri- 
bing the event to find one distinguished Past-Chairman 
described as the ‘ancien Président’. 

The party were taken to Dinan by coach, and a brief tour 
was concluded by tea. The return journey was by river 
steamer. While the Rance is not comparable in magnifi- 
cence with the Rhine, nevertheless the two-hour journey 
downstream gave great pleasure. Past fishermen with huge 
picturesque nets, dredger barges and other river traffic, 
glimpses were obtained of hamlets on the sides of the estuary, 
where in some cases the corn mills had been operated by 
tidal power for many generations. 

At the site of the dam, the river was half a mile wide, and 
the steamer was manoeuvred to give members close views of 
the civil-engineering activities. Caissons were already being 
positioned to form the coffer-dams to protect the work 
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proceeding on the site of the future sluice gates, and the lock 
on the left bank was in an advanced state of construction. 


Dinner-dance 

On Friday evening there was the traditional dinner-dance, 
when the Section were hosts to the friends who were respon- 
sible so kindly and ably for the arrangements associated with 
the Visit. Under the chairmanship of Mr. J. E. L. Robinson, 
assisted by Mrs. Robinson, a welcome was extended at the 
Dinard Casino to the Electricité de France officials already 
mentioned and their ladies. During the evening, the company 
were entertained by a local group of folk-dancers and 
musicians dressed in colourful costumes. 


End of Visit 

The weather continued excellent, and mid-morning on 
Saturday saw the party at Mont St. Michel. Conducted 
round the wonderful Abbey, all were able to appreciate the 
beautiful architecture and the many interesting features of 
the edifice. Lunch was taken at a restaurant on the ramparts. 
The party progressed onwards by coach to the ancient 
cathedral city of Dol. Many were delighted by their short 
exploration, especially as the colourful preparations for a 
féte day enlivened the setting on the pleasantly warm sunny 
afternoon. 

So the time for those returning by steamer inevitably 
arrived, and the company started to depart. All carried away 
lasting and happy impressions of the penultimate Visit of the 
Section. F.C. W. 


RESEARCH IN ELECTRICITY UTILIZATION 


fe first meeting of the 1961-62 Session, which was 
graced by the presence of a number of ladies of members 
and also honoured by the attendance of the President, 
Mr. G. S. C. Lucas, took place on the 12th October 1961, 
when the incoming Chairman, Dr. H. G. Taylor, delivered 
his Inaugural Address ‘Research in the field of electricity 
utilization’. 


Wide range of applications 

The Address surveyed a very wide range of applications, 
particularly those projects that had engaged the attention of 
the British Electrical and Allied Industries Research Associa- 
tion, and covered such matters as agriculture, horticulture, 
space- and water-heating, radio interference, flameproof 
equipment and welding. In connection with the last subject, 
the exhibition of a particularly high-speed colour film of 
welding in process was most fascinating and aroused great 
interest. 

Mr. C. D. Wilkinson voiced the thanks of all those present 
to Dr. Taylor for his most interesting and instructive Address 
and, in referring to his remarks on horticulture, said that in 
his experience in his own garden the suggested use of electricity 
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to make two blades of grass grow in the place of one was 
quite unnecessary. 

Following the formal installation of Dr. Taylor as the new 
Chairman of the Section, the President very fittingly remarked 
that he would like to take the opportunity of being the first 
to welcome the new Chairman and to extend to him his best 
wishes for a most successful year of office. 


New Divisional structure 

In the course of his remarks, the President referred to 
the proposed alterations in the structure of The Institution 
in the near future, one of whose effects would be the 
disappearance of the Utilization Section—along with the 
other specialized Sections—as such. He pointed out that this 
proposal had been put forward only after very long and 
careful consideration by the Council, and he felt quite sure 
it was in the best interests of The Institution and its members 
in the changed conditions that now existed and would occur 
in the immediate future. 

No doubt, all those listening to the President’s words 
suddenly realized that this particular Utilization Chairman’s 
Address would, in all probability, be the last, and the writer 
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Bulletin of the Sections (continued) 

of these notes, who was a member of the first Committee of 
the Section when it was formed in 1941, could not help 
feeling some regret that this would also probably mean that 
the Section would be unable to celebrate its coming of age 
next year. Nostalgic feelings of this kind, however, must 


MEASUREMENT AND CONTROL 


quite rightly give way to any steps that are in the best interests 
of The Institution. 

Mr. R. A. Marryat then thanked the retiring Chairman, 
Mr. J. M. Ferguson, for all his untiring efforts during his 
term of office. This was supported with considerable acclama- 
tion, following which Mr. Ferguson suitably replied. R. H.R, 


SPACE-TIME BEHAVIOUR OF NUCLEAR REACTORS 


a ‘The use of analogue computers in predicting the 
space-time behaviour of nuclear reactors’ by Mr. 
R. W. Hockney and Dr. T. O. Jeffries was presented at a 
meeting at Savoy Place on the 24th October 1961. Mr. W. S. 
Elliott was in the Chair. A short review of this paper appears 
on p. 742. 

The paper was introduced by Dr. Jeffries, who gave us the 
vital statistics of the Saturn analogue computer that was 
used for the solution of these problems, utilizing axial and 
radial equations and four delayed neutron groups. The paper 
had a dual aspect, being concerned both with nuclear reactors 
and with mathematical computation methods. The intro- 
duction was continued by Mr. Hockney, who was more 
particularly interested in the computational aspects. He told 
us how non-linear terms caused trouble in the use of the 
continuous form of equations employing harmonic-type 
analysis. In such cases, the finite-difference perturbation 
model was still valid and was to be preferred. Instabilities in 
the reactor due to feedback from moderator temperature to 
reactivity gave rise to interesting analyses, and an example 
was quoted that utilized 17 harmonics. 


The reactor and computation 

The ensuing discussion was of a high professional calibre 
and about equally divided between interest in the reactor and 
interest in computation. Mr. D. F. Hiorns, in opening the 
discussion, pointed out that, now that the Central Electricity 
Generating Board’s nuclear reactors were going on stream, 
we were entering a new era when it was possible to have a 
cross-check on reactor designs. He gave it as his opinion that, 
in the future, perhaps fundamental studies would demand 
even larger analogue installations. He invited the authors to 
comment on the feasibility of analogue computers larger 
than the Saturn computer. Several other speakers were 
interested to hear the authors’ experience and opinions on 
using large-scale analogue assemblies. Mr. Hiorns also 
thought that modal analysis might be necessary in the interest 
of reducing computer size; he wondered how this method 
compared for accuracy. 

Mr. R. A. Laws contributed some remarks based on 
experience in the C.E.G.B. of the use of finite-difference 
methods. Mr. R. L. Carstairs described a method he had 
utilized of representing the distance variable in an axial- 
stability study as the time variable, using an X/Y plotter. He 
wondered whether the authors had found, as he had, that the 
ratio of voltage dividers to amplifiers in a nuclear-reactor 
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simulator was altogether higher than normal. Dr. B. Wilson 
wished to know whether the harmonic technique could be 
used for large transients by establishing new steady states 
as the computation proceeded. Dr. P. B. Bransome conttri- 
buted some good-natured banter from the digital-computer 
gallery. 


Authors’ reply 

The authors in their reply told us that they had used as 
many as 1500 amplifiers at one time, the maximum on any 
one problem having been 500. In doing this, they had 
experienced no particular problems once the system was 
going, but adequate checking was a very important matter. 
Practice had been to calculate the steady states digitally and 
not to proceed until agreement was obtained to within 1%. 
This meant that it took about one week to set up a 200-ampli- 
fier problem: it might then be used for anything up to 
12 months thereafter, with minor changes in parameters. 
Interesting use was made of the digital programme to detect 
faulty amplifiers by a point-to-point comparison of response. 
This method cut down fault-detection time very consider- 
ably. 

The authors had found that considerably more voltage 
dividers were required, in the ratio of about 4: 1, and that as 
many as 80% of the voltage dividers were used on any one 
problem. In reply to the many questions on this subject, the 
authors were persuaded to divulge a few more details of 
their experience. They told us that they had obtained 80-90% 
‘operatability’ and that the reliability of the valves, which were 
special-quality ones, had proved to be far greater than they 
had expected. Mr. H. A. Wright had asked why digital tape 
storage was not used for monitoring signals on the analogue, 
and Mr. Hockney in his reply said that he felt that such an 
arrangement would be an advantage. 


Non-partisan 


It was clear that the authors maintained a very good 
balance of appreciation of the advantages of both analogue 
and digital methods and were not partisan in their opinions 
on this matter. One felt that they spoke here with the voice 
of experience, and it was encouraging to hear that both 
modes of computation had their appropriate spheres of 
advantage. The meeting was concluded with reluctance, but 
with the audience feeling that they had learnt something of 
interest during the evening. J. H. W. 
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B.C.A.C.) 

- Automation—men and money: Announcement of 
53, 255, 391 

- British Railways electrification: Publication of 
report of 750 

- Components and materials used in electronic 
engineering (International) 300, 597 

- Components for microwave circuits: Announce- 
ment of 765 

- Computing and Data Processing Society of 
Canada: Publication of papers presented at 2nd 
conference of 577 

- Creep and fracture (Joint international): Announce- 
ment of 583 

- Electric traction and telecommunication in Great 
Britain, new developments in: Report of 
355 

- Electron tube techniques (Fifth United States 
national): Publication of proceedings of 686 

- Electronic components: Announcement of 694 

- Electronic telephone exchanges: Report of 18 

- European Broadcasting: Report of 557 

- European Postal and Telecommunication Adminis- 
trations: Report of 661 

- Heat transfer, international developments in: 
Announcement of 582 

- Integrated data processing in Britain and America: 
Announcements of 54, 255 

- Ionosphere, the: Announcement of 694 

- Machine-tool design and research (International): 
Announcement of 255 

- Magnetism and magnetic materials: Announce- 
ment of 392 

- Medical electronics (Third international): Publi- 
cation of proceedings of 254 

- Medical electronics (Fourth international): An- 
nouncement of 130 

- Microwave measurement techniques 503, 660 

- Microwave tubes (Munich, 1960): Publication of 
proceedings of 684 

- Microwave valves, design and use of: Announce- 
ment of 692 

- Non-destructive testing (4th international): An- 
nouncement of 768 

- Non-linear magnetics: Announcement of 531 

- Nuclear Energy, British (see Nuclear) 

- Oil hydraulic power transmission and control: 
Announcement of 582 

- Operational research (Second international): 
Publication of proceedings of 576 

- Palaeomagnetism: Announcement of 129 

- Professional engineer (the)—his employment and 
development: Announcement of 129 

Radio spectroscopy of solids: Announcement of 
392 
- Railway modernization 53, 129, 364 
- Rubber and plastics in cables: Announcement of 


54 
- Science and education in telemetry: Announcement 
of 130 


- SETS (1961): Report of 663 

- Silicon carbide: Publication of proceedings of 
686 

- Solid-state circuits: Announcement of 694 

- Sources of energy, new (United Nations): Report 
of 605 


* 


Conferences (contd.) 


- Stress analysis (Second international): Announce- 
ment of 471 

- Teaching aids: Announcement of 327 

- Telemetering, 1963 (International): Announcement 
of 737 

- Television (International): Announcement of 470 

- Telluric and geomagnetic field variations: An- 
nouncement of 583 

- Testing of plastics: Announcement of 583 

- World Power (see World) 


Congresses 


- Automatic Control, International Federation of 
(First international): Publication of proceedings 
of 683 

- Electrothermie (IV international): Publication of 
report of 576 

- European Federation of Chemical Engineering 
(Third): Announcement of 129 

- LF.A.C., 1963: Announcement of 583 

- Information processing and digital computers: 
Announcement of 694 

- Microwave valves (4th international): Announce- 
ment of 639 

- U.N.LP.E.D.E. (12th): Report of 723 


Contents of the current Proceedings 38, 126 


(see also Journal digest: In the Proceedings) 


Control and communication in the supply industry 


290 
Control and instrumentation 403 


Control systems, self-adaptive: Report of discussion 


on 328 


Conventions 


- British Electrical Power: 
Council: Nomination of representative on 326 
Thirteenth 129, 437 

- Television and film techniques: Announcement of 
129 


Conversazione 736 
Cooke-Yarborough, E. H., and Barnes, R. C. M. 


Award of Measurement and Control Section 
Premium 529 
Co-operation with Europe 537 


Coopers Hill War Memorial Prize and Medal: Award 


to A. E. Karbowiak 530 
Cornbleet, S. Award of Electronics and Com- 
munications Section Premium 529 


Correspondence addressed to The Institution: Refer- 


ence number on 326, 693 
Council of The Institution 
1960-61: Constitution of 66, 265, 483 
1961-62: Constitution of 467, 643, 700 
Nominations for vacancies on 253 
- Committees, 1961-62: Constitution of 701 
- Meetings of: Reports of 24, 83, 144, 228, 298, 368, 
433, 607, 659, 736 
- Oversea Representatives of 68, 267, 485, 645, 709 
Courier communication satellite by P. W. Siglin and 
G. Senn 504 


Courses in electrical engineering 721 
Cox, E. H., and Martin, R. E. 


- Radiocommunication in the power industry 27 
- Supply Section Premium: Award of 530 


Creep laboratory, new (E:R.A.): Opening of 493 
Crompton Premium: Award to W. R. Stevens and 


H. M. Ferguson 530 


Cross-Channel power link 369 
Cruachan pumped-storage power station: Building 


of 546 


Cryer, B.G. The rising service 109 
Cullingford, L.H. Appointed Local Centres Officer 


on LE.E. staff 696 


Cullwick, E. G. Pure and applied science 720 


Cycle wheels, an automatic machine for building by 
A. V. Hemingway and R. L. Dressler 554, 641 


D 


Data transmission, digital, error correction in by 
J. E. Meggitt 409 
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Data transmission: Lecture to Electronics and 
Communications Section by R. H. Franklin and 
J. Rhodes: Report of 585 

Datta, M. Lecture entitled Electricity supply in India 
and its future to Supply Section 259, 474, 740, 
746 

Davies, B. J., Robbins, R. C., Wallis, C., and Wilde, 
R. W. Award of Mather Premium 529 

Davies, L. J. Thirty-second Faraday Lecture, on 
Transistors and all that 132, 226, 264, 332, 481, 
534, 535 

Davies, M. W. H., and Gupta, P. P. (see Gupta, 
P. P.) 

Davies, P. L., and Harris, D. J. (see Harris, 
D. J.) 

Davison, G. N., and Phillips, R. S. (see Phillips, 
R. S.) 

Declaration on fair copying of scientific information 
(Royal Society) 52 

Dennis, J. A., and Loosemore, W. R. (see Loosemore, 
W. R.) 

Deposition of evaporated non-metallic films: Lecture 
to Measurement and Control, and Electronics 
and Communications Sections by J. R. Balmer: 
Report of 533 

Depreciation of engineering plant by D. Rudd 
302 

Design and installation of electrically-warmed floors: 
Publication of 752 

Design of power transformers by digital computer, the 
by A. C. Hall 665 

Design, performance and calibration of high-precision 
audio-frequency current transformers by J. J. Hill 
and A. P. Miller 169 

Developments in power reactors 719 

Digital computers in power-system analysis by P. P. 
Gupta and M. W. Humphrey Davies 165 

Digital computers in the teaching of electrical 
engineers, the place of: Report of discussion on 
777 

Digital data: Publication of 685 

Digital network analysis with low-speed computers by 
M.N. John 166 

Digital transducers: Report of discus.ion on 134 

Dinner, Annual: Report of 218 

Dip.Tech.(Eng.), industrial training for by P. F. Soper 
91 

Discussions 

+ Presentation of, at meetings 128, 581 

+ Section (see under name of Section) 

- Submission of written contributions to 128, 582 

District Meetings (see Meetings) 

Divisional structure (new) of The Institution 553, 607, 
659, 712 

Do you admire the view? 587 

Domain of the engineer, the by H. D. Nicholson 
600 

Donkin, B. 

- Engineering Education, Joint Advisory Committee 
on: Nomination as Institution’s representative 
on 765 

- Proposal of vote of thanks to Sir Hamish 
MacLaren for Presidential Address 6 

+ Tees-Side Sub-Centre Annual Dinner: Reply to 
toast of The Institution at 65 

Douce, J. L., Hammond, P. H., and Westcott, J. H. 
(see Westcott, J. H.) 

Douce, J. L., West, J. C., King, R. E., and Leary, 
B. G. Award of Measurement and Control 
Section Premium 529 

Dounreay reactors 281 

Dragon project at Winfrith: Report on 541 

Dressler, R. L., and Hemingway, A. V. (see 
Hemingway, A. V.) 

D.S.LR. 

- Film in scientific research: Investigation into use 
of 54 

+ Grant for nuclear research: Announcement of 
392 

- Reports: Publication of 248, 629, 750 

+ Space-research telescope: Building of 299 


784 


E 


Earth-satellites (artificial) for radiocommunication, 
potentialities of: Lecture to Electronics and 
Communications Section by W. J. Bray: Report 


of 133 
East and West explored by Civils and Mechanicals 
370 


East Anglian Regional Advisory Council for Further 
Education, Eastern Area Engineering Sub- 
Committee: Nomination of representative on 
470 

East Midland Centre 

- Annual Ball: Report of 264 

- Annual Dinner: Report of 62 

Eastham, J. F., Piggott, L.S., Farrer, W., Williams, 
F. C., and Laithwaite, E. R. (see Williams, F. C.) 

Eastwell, B. A., Freeman, K. G., Howden, H., 
Overton, B. R., Schagen, P., and Jackson, R. N. 
(see Freeman, K. G.) 

Eastwood, E., and O’Kane, B. J. (see O’Kane, B. J.) 

Economic Commission for Europe: Publication of 
321 

Edinburgh, H.R.H. The Duke of 

- Graham Clark Lecture (Seventh) on The engineer 
in Commonwealth development 127, 333, 340 

- Illuminating Engineering Society, Honorary 
Fellowship of: Presentation of Certificate of 
288 

Education and training 

- Advanced technology, colleges of: Status of 508 

- Churchill College management course: Announce- 
ment of 191 

- Courses in electrical engineering 721 

- Digital computers and electrical engineers: Report 
of discussion on 777 

- Education outside the universities 204 

- Electrical machines, course on general theory of: 
Announcement of 391 

- Engineering course (new) for 
Announcement of 313 

+ EUSEC report on: Announcement of availability 
of 693 

- EUSEC report on education and training of 
professional engineers: Publication of 765 

- Higher technology, special courses in: Publication 
of bulletin of 54 

- Industrial research fellowships (J. Langham 
Thompson Ltd.): Particulars of 583 

+ Management training, course in: Announcement 
of 255 

- National Certificate and technician courses: 
Report of discussion on 473 

- Radiation protection, courses in: Announcement 


technicians: 


of 130, 582 
+ Research, training for: Report of discussion on 
194 


- Sandwich courses and block release courses in 
further education establishments in England and 
Wales 1961-62: Publication of list of 751 

- Teachers for further education: Publication of 
reporton 751 

- Teaching physics to engineers: Report of discussion 
on 474 

+ Technical education, a logical pattern for by Sir 
Willis Jackson 97 

- Technical education abstracts 
sources: Publication of 577 

+ Technical education in Scotland by M.G. Say 436 

: Technical education in Wales: Publication of 248 

- Technical teacher training: Report of discussion 
on 473 

- Technology, Diploma in 541 

- University scholarship scheme (C.E.G.B.) 588 

- Whitworth Foundation Awards: Particulars of 
192 

Education and training of professional engineers, 
report on (EUSEC): Publication of 765 

Education Discussion Circle: Reports of meetings of 
194, 257, 473, 777 

Education Discussion Forum: Membership of 390 


from British 


Education for Management, Advisory Council on; 
Nomination of representative on 127 

Education in electrical engineering 206 

Education, Ministry of: Publications of 248, 751 

Education outside the universities 204 

Educational Research in England and Wales, 


National Foundation for: Publication of 
technical education abstracts from British 
sources 577 

Edwards, D. B. G., Aspinall, D., and Kilburn, T, 
(see Kilburn, T.) 

Edwards, J. B. Award of Graduate and Student 
Premium 530 

Edwards, J. D. Award of Graduate and Student 
Premium 530 

Egelstaff, P. A., Hay, H. J., Holt, G., Raffle, J. F., 
and Pickles, J. R. Phase control of rotors at high 
spinning speeds 28 

Elections and transfers 50, 125, 188, 251, 324, 389, 
465, 579, 633, 690, 764 

Electric circuits and machines, tensor analysis of: 
Publication of 686 

Electric power from gas jets by D. J. Harris 84 

Electric traction 365 

Electric traction and telecommunication in Great 
Britain, new developments in: Report of 
conference on 355 

Electric traction: Annual Lecture to Utilization 
Section, by J. A. Broughall 584, 653 

Electric trains (multiple-unit), accidents and failures 
in: Publication of report on 685 

Electric transmission lines across sea channel of 
Naruto, Japan 560 

‘Electrical’ and ‘electronic’ engineers, training of, for 
the aircraft industry: Report of discussion on 


397 
Electrical character of an arc furnace by J. Ravens- 
croft 163 


Electrical determination of moisture in paper by T. S. 
McLeod and A. E. Yallup 447 
Electrical-energy producers and distributors meet 


723 
Electrical engineering at Stanford University by C. W. 
Turner 657 


Electrical engineering in Canada by A. Porter 205 

Electrical engineering in the Royal Navy by Sir 
Hamish MacLaren 2 

Electrical engineering reviews 

- Accuracy in a.c. measurements 141 

: Airfield lighting: visual-glide-path indicator system 
81 

- Flameproof electrical equipment 589 

+ Metal and semiconductor rectifiers 649 

- Mine winding equipment 489 

- Series capacitors in transmission systems 713 

- Transducers in process control 542 

Electrical engineers in the chemical industry 711 

Electrical engineers, the place of digital computers in 
the teaching of: Report of discussion on 777 

Electrical Equipment, International Commission on 
Rules for the Approval of: Publications of 685 

Electrical Equipment of Aircraft, Committee on 
Regulations for: Appointment of representatives 
on 191 

Electrical Equipment of Buildings, Committee on 
Regulations for (see Wiring Regulations) 

Electrical Equipment of Ships, Regulations for the: 
Publication of 4th edition of 546 

Electrical installations (adequate) in buildings by C. A. 
Belcher 87 

Electrical machines, general theory of: Announce- 
ment of postgraduate course on 391 

Electrical measurement practice, flameproofing and 
intrinsic safety in: Announcement of symposium 
on 692 

Electrical phenomena at liquid-helium temperatures: 
Report of discussion on 475 

Electrical phenomena at very low temperatures by 
R. E. Hayes 743 

Electrical requirements of general-cargo docks by 
E. R. Radway 304 
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Electrical Research Association (see E.R.A.) 

Electricaily-warmed floors, design and installation of: 
Publication of 752 

Electricity and electronics in aviation by The Rt. Hon. 
The Viscount Caldecote 212 

Electricity Council reports: Publication of 121, 576, 
684, 750 

Electricity in Aircraft, Joint Committee on the 
Applications of: Appointment of representatives 
on 52, 390 

Electricity supply in India and its future: Annual 
Lecture to Supply Section, by M. Datta 259, 
474, 740, 746 

Electricity supply industry, applications of electronics 
to: Third Hunter Memorial Lecture, by J. S. 
Forrest 193, 289, 400, 534, 535 

Electricity undertakings of the world 1960-61: 
Publication of 121 

Electron tube techniques, fifth United States national 
conference on: Publication of proceedings of 
686 

Electronic aids to _ banking, 

. Announcement of 128 

. Programme of 726 

Electronic circuits, static relays for: Publication of 
book based on symposium on 684 

Electronic components and assemblies (British minia- 
ture) data annual 1961-62: Publication of 686 

Electronic Computers, Professional Group on 
(Institute of Radio Engineers): Members of 
LE.E. invited to become affiliated with 471 

Electronic control of highway vehicles by L. E. Flory 
271 

Electronic devices, noise in: Publication of papers on 
$27 

Electronic Engineering Association: Publication of 
684 

Electronic engineering, international conference on 
components and materials used in 

- Programme of 300 

- Report of 597 

Electronic-equipment reliability, 2nd symposium on: 
Announcement of 766 

Electronic scanning of buses 130 

Electronic telephone exchanges, conference on 

- Publication of papers and discussions 471 

- Report of 18 

Electronics. a bibliographical guide: Publication of 
629 

Electronics and Communications Section 

: Address by Chairman, 1960-61: Summary of 12 

- Committee, 1961-62: Constitution of 468, 701 

-Components and materials used in electronic 
engineering, international conference on 300, 
597 

- Components for microwave circuits, conference on: 
Announcement of 765 

- Discussions 
Electrical phenomena at liquid-helium tempera- 

tures 475 

Tunnel diodes 199 

: Electronic-equipment reliability, 2nd symposium 
on: Announcement of 766 

: Joint meeting with Supply Section: Report of 329 

- Joint meetings with Measurement and Control 
Section: Reports of 261, 532, 533 

- Lectures: Reports of 
Advancing knowledge of the ionosphere, by 

W. J. G. Beynon 55 

Coding theory and its applications, by J. E. 


symposium on 


Meggitt 393 

Data transmission, by R. H. Franklin and J. 
Rhodes 585 

Disruption of oxide cathodes, by G. H. Metson 
198 


Electronics in air-traffic control, by B. J. O’Kane 
and E. Eastwood 477 

Engineering aspects of commercial television 
programme presentation, by T. C. Mac- 
namara and B. Marsden: Article based on 
145 


INDEX, 1961 


Electronics and Communications Section (contd.) 
Engineering aspects of plasma physics, by R. 
Carruthers and D. L. Smart 329 
Evaporated non-metallic films, deposition of, 
by J. R. Balmer 533 
Magnetic properties of thin films for computing 
devices, by E. M. Bradley 261 
Microminiaturization, by L. J. Ward 198 
Millimetre waves, by W. E. Willshaw 56, 260 
Precision measurement at high frequencies, by 
D. Woods 532, 566 
Satellite communication, by W. J. Bray 133 
Structural properties and applications of 
evaporated metal films, by D. W. Pashley 533 
Topology concepts in network theory, by P. R. 
Bryant 132 
+ Meetings: Reports of 55, 132, 198, 260, 330, 393, 
475, 642 
- Microwave measurement techniques, conference 
on 503, 660 
- Microwave valves, design and use of: Announce- 
ment of conference on 692 
- Premiums: Awards of 529 
- Television Conference (International): Announce- 
ment of 470 
Electronics, applications of, to the electricity supply 
industry: Third Hunter Memorial Lecture, by 
J. S. Forrest 193, 289, 400, 534, 535 
‘Electronics in action’ exhibition (Scottish Electronics 
and Measurement Group): Report of 695 
Electronics in air-traffic control: Lecture to Elec- 
tronics and Communications Section by B. J. 
O’Kane and E. Eastwood: Report of 477 
Electronics industry, technical standards for 208 
Electrostatic separation of mixed granular solids: 
Publication of 576 
Electrothermie (Fourth international congress on): 
Publication of report of 576 
Elsevier’s dictionary of electronics and waveguides, 
Russian supplement to: Publication of 321 
Energy losses in a hydrogen-filled thyratron by H. de 
B. Knight and J. Lord 449 
Energy, new sources of: Report of United Nations 
conference on 605 
Enfield Technical College: Nomination of representa- 
tive on Governing Body of 691 
Engineer for the Commonwealth 335 
Engineer (the) and civilization: Sixth Graham Clark 
Lecture, by Sir Hugh Beaver 401 
Engineer (the) in Commonwealth development: Seventh 
Graham Clark Lecture, by H.R.H. The Duke of 
Edinburgh 127, 333, 340 
Engineering aspects of plasma physics: Lecture to 
Electronics and Communications, and Supply 
Sections by R. Carruthers and D. L. Smart: 
Report of 329 
Engineering aspects of television-programme presenta- 
tion in Britain by T. C. Macnamara and B. 
Marsden 145 
Engineering course (new) for technicians 313 
Engineering Education, Joint Advisory Committee 
on: Nomination of representative on 765 
Engineering graduates, Naval commissions for: 
Announcement of 325 
Engineering Institutions Examination Part 1 Com- 
mittee: Nomination of representatives on 52 
Engineering institutions oversea: Reciprocal arrange- 
ments with 254, 637 
Engineering writing and speech 269 
Engineers’ Guild, The: Functions of 270 
E.R.A. 
- Creep laboratory (new): Opening of 493 
- Current research at 300 
- Overnight-heating forecasts, experiments in 689 
- Reports: Publication of 120, 321, 462, 628, 682, 
748 
Error correction in digital data transmission by J. E. 
Meggitt 409 
Europe, co-operation with 537 
European Broadcasting Conference, 1961: Report of 
557 


European Postal and Telecommunication Admini- 
strations, Conference of: Report of 661 

EUSEC 

- Education and training of professional engineers, 
report on: Publication of 765 

- Engineering education and training, report on: 
Announcement of availability of 693 

- 7th Plenary Assembly: Ratification of recom- 
mendations made at 228 

Evaporated metal films, structural properties and 
applications of: Lecture to Measurement and 
Control, and Electronics and Communications 
Sections by D. W. Pashley: Report of 533 

Evaporated non-metallic films, deposition of: Lecture 
to Measurement and Control, and Electronics 
and Communications Sections by J. R. Balmer: 
Report of 533 

Evolving universe, an? 155 

Examination (The Institution) 

- Board of Examiners: List of 390, 766 

- Dates of 1961 examination 390 

- Dates of 1962 examination 766 

- Laboratory work for Part III Examination: Report 
of discussion on 194 

- List of successful candidates 187 

- Report of 1961 examinations 636 

Examinations, how to pass, or the psychology of 
study: Report of discussion on 194 

Excursions from the Savoy: Report of Summer 
Meeting, 1961 434 

Exhibitions 

- Air Ministry Directorate of Works: Announcement 
of 769 

+ Institute of Physics and the Physical Society, 1962 
annual: Announcement of 768 

- ‘Electronics in action’ (Scottish Electronics and 
Measurement Group): Report of 695 

- Radio hobbies (1961 international): Announce- 
ment of 638 

- Teaching aids: Announcement of 327 

- Technical training 356 

Expanding horizons in communications: Thirty-third 
Faraday Lecture, by D. A. Barron 580, 599 

Experimental investigation of space: Lecture by J. A. 
Ratcliffe 253, 472, 738 

Experimental microwaves: Publication of 577 

Exploring the universe with radio waves: Second Baird 
Memorial Lecture, by M. Ryle 255 

Exports to Canada 339 


F 


Facilities (new) for specialization 404, 433 

Falmouth, The Rt. Hon. The Viscount: Nomination 
as an Ordinary Member of Council 254 

Faraday Lecture, Thirty-second: Transistors and all 
that by L. J. Davies 132, 226, 264, 332, 481, 
534, 535 

Faraday Lecture, Thirty-third: Expanding horizons 
in communications by D. A. Barron 580, 
599 

Faraday Medal: Award to Dr. Julius A. Stratton 
191, 361 

Faraday, Michael 

- Advice to a lecturer: Publication of anthology of 
321 

- Bibliography of lectures and writings: Publication 
of 122 

Farr, D. S., Hall, H. C., and Williams, A. L. 
Behaviour of electric-railway-traction overhead 
equipment 374 

Farren, L. 1. Report of international conference on 
components and materials used in electronic 
engineering 597 

Farrer, W., Williams, F. C., Laithwaite, E. R., 
Eastham, J. F., and Piggott, L. S. (see Williams, 
eo 

Fast reactors: Publication of 686 

Fawley: New power station at 538 

Felton, A., and Rayner, G. H. (see Rayner, G. H.) 


785 








Ferguson, H. M., and Stevens, W. R. (see Stevens, 
W. R.) 

Ferguson, J. M. Address as Chairman (1960-61) of 
Utilization Section 13 

Ferranti Scholarship: Award to H. B. Williams 637 

Ferranti (Sebastian de) Premium: Award to L. 
Gosland, R. G. Parrand G.S. Buckingham 530 

Fifty years of membership: List of members with 
128 

Film in scientific research, investigation into use of 
54 

Films (new) on nuclear reactors 208 

Fire research 1960: Publication of 683 

Flameprvof electrical equipment by J.J. H. Hunt 589 

Flameproofing and intrinsic safety in electrical 
measurement practice, symposium on: An- 
nouncement of 692 

Fleming (Ambrose) Premium: Award to R. F. 
Cleaver, P. Sothcott and F. J. Robinson 529 

Floor-thermal-storage heating of buildings by E. D. 
Taylor, B. Berger and G. Blaylock 380 

Flory, L. E. Electronic control of highway vehicles 
271 

Food and Agriculture Organization of the United 
Nations: Publications of 684 

Ford, L. H., and Rayner, G. H. (see Rayner, G. H.) 

Forewords 1, 79, 139, 203, 269, 335, 403, 487, 537, 
587, 647, 711 

+ Annus mirabilis 1 

+ Co-operation with Europe 537 

- Do you admire the view? 587 

- Engineer for the Commonwealth 335 

- Engineering writing and speech 269 

+ Instrumentation and control 403 

- Lines of development 203 

- Magnetohydrodynamics 79 

- Physicists and The Institution 139 

+ Richest alchemy Til 

- Satellite communication 487 

- Systems of measurement 647 

Formal study in postgraduate training by N. N. 
Hancock and P. L. Taylor 301 

Forrest, J. S. Third Hunter Memorial Lecture, on 
The application of electronics to the electricity 
supply industry 193, 289, 400, 534, 535 

Forthcoming events at Savoy Place 49, 124, 190, 
250, 327. 531, 579, 639, 689, 763 

400kV network in Sweden, the development of: 
Annual Lecture to Supply Section, by G. 
Jancke 106 

Franklin, R. H., and Rhodes, J. Lecture entitled 
Data transmission to Electronics and Com- 
munications Section 585 

Freeman, K. G., Howden, H., Overton, B. R., 
Schagen, P., Jackson, R. N., and Eastwell, B. A. 
The banana-tube colour-television display system 
611 

French, H. W. Opening of discussion on New routes 
into National Certificate and technician courses 
473 

Frisch, O. R. Fundamental particles 357 

Frost-Smith, E. H. Opening of Measurement ard 
Control Section discussion on Machine-tool 
control 196 

Fuel cells: Publication of report on 121 

Fully ic aircraft-landing approach by J. M. 
Walker 108 

Fundamental particles by O. R. Frisch 357 

Fuse amplifiers, radio-proximity, mechanized produc- 
tion of by R. W. Woodham and N. W. Sykes 
727 





G 


Gabor, D. A new thermionic generator 287 

Gabor, D., Wilby, W. P. L., and Woodcock, R. 
Non-linear filter, predictor and simulator 442 

Gaps in British technological research 149 

Garside, A. E., Hibberd, R. G., Williams, I., and 
Blundell, A. J. (see Blundell, A. J.) 


786 


Garton, C. G. Address as Chairman (1960-61) of 
Measurement and Control Section 15 

Gas jets, electric power from by D. J. Harris 84 

Gazzana-Priaroggia, P., Palandri, G. L., Pelagatti, 
U. A., Arman, A. N., Miranda, F. J., and Bishop, 
G.R. Oil-filled cables 609 

Geiger, G. V., La Frenais, N. D., and Lucas, W. J. 
Award of Electronics and Communications 
Section Premium 529 

Generating plant, record amount of 99 

Generation and amplificution in the millimetre-wave 
field: Lecture to Electronics and Communica- 
tions Section by W. E. Willshaw 56, 260 

Generation and transmission problems in Great Britain 
and France, a comparison between: Lecture by 
P. M. J. Ailleret: Report of 775 

Geothermal energy 605 

Gill (Frank) Premium: Award to R. L. Grimsdale 
and P. H. Sinclare 530 

Glamorgan College of Technology, Advisory Com- 
mittee for Electrical Engineering: Nomination 
of representative on 191 

Glucharoff, T. Analogue computer for sampled-data 
control systems 162 

Glucharoff, T., Huey, R. M., and Pawloff, O. (see 
Huey, R. M.) 

Good progress made at C.1.S.P.R. meeting: Report of 
15th plenary meeting 724 

Goodall, S. E. 

- Imperial College of Science and Technology: 
Nomination as Institution’s representative on 
Governing Body of 691 

- Proposal of vote of thanks to retiring President 
(1959-60), Sir Willis Jackson 6 

Gosland, L., and Parr, R. G. Short-circuit ratings 
for cables up tollkV 104 

Gosland, L., Parr, R. G., and Buckingham, G. S. 
Award of Sebastian de Ferranti Premium 530 

Graduate and Student Premiums: Awards of 530 

Graduate and Student Section papers, reviews of 
34, 108, 233, 665, 743 (see also Review of the 
Proceedings and The Journal Digest: Papers 
read) 

- Cryer, B. G. The rising service 109 

- Gunary, K. Railway-traction rectifier equipments 
34 

- Hall, A. C. The design of power transformers by 
digital computer 665 


- Hawley, R. Magnetohydrodynamic power genera- 
tion 667 

- Hawley, R. Vacuum as an insulator 233 

- Hayes, R. E. Electrical phenomena at very low 


temperatures 743 

- Walker, J. M. Fully automatic aircraft-landing 
approach 108 

Graduate and Student Sections: Officers 69, 268, 
486, 646 

Graduates’ subscriptions: Reduction during period 
of National Service 326 

Graham, R., Justice, J. W. H., and Oxenham, J. K. 
Photoelectric beam-index colour-television system 
561 

Granular solids (mixed), electrostatic separation of: 
Publication of 576 

Great Britain-U.S.S.R. Association: Nomination of 
representative on 765 

Grimsdale, R. L., and Sinclare, P. H. Award of 
Frank Gill Premium 530 

Guide to broadcasting stations: Publication of 752 

Guile, A. E. Protection of h.v. insulators 230 

Gunary, K. Railway-traction rectifier equipments 
34 

Gupta, P. P., and Davies, M. W. H. Digital com- 
puters in power-system analysis 165 


H 


Hackney Technical College: Nomination of repre- 
sentative on Governing Body of 636 


Haigh, G. G. 
- Transistor instrumentation in rockets: Lecture to 
Measurement and Control Section 57 


- Use of mesa diodes in small-signal modulators 497 

Hall, A. C. 

- Design of power transformers by digital computer, 
the 665 

- Graduate and Student Premium: Award of 530 

Hall, H. C., Williams, A. L., and Farr, D. S. (see 
Farr, D. S.) 

Hamlin, J. L. Protection of transmission and dis. 
tribution lines containing series capacitors 278 

Hammond, P. André-Marie Ampére: the Newton of 
electricity 274 

Hammond, P., Lawrenson, P. J., and Ashworth, D. §, 
(see Ashworth, D. S.) 

Hammond, P. H., Westcott, J. H., and Douce, J. L, 
(see Westcott, J. H.) 

Hancock, N. N., and Taylor, P. L. Formal study 
in postgraduate training 301 

Handbook for authors: Availability of 471, 638 

Harkness, S., and Wilkins, F. J. A.F. amplifier for 
precise voltage measurement 168 

Harris, D. J. Electric power from gas jets 84 

Harris, D. J., and Davies, P. L. Opening of Supply 
Section discussion on Magnetohydrodynamic 
generation of electricity 395 

Harris, L. R. F., Mann, V. E., Ward, P. W., Knight, 
R. G., Martin, A. D., Peddle, E. A. R., and 
Simmons, B. D. Award of Electronics and 
Communications Section Premium 529 

Hartley, Sir Harold. Britain’s fuel reserves 215 

Harwell, Press visit to: Report of 499 

Harwell Reactor School: Courses at 130, 582 

Hawksley (Thomas) Lecture, by A. Bull: Announce- 
ment of 689 

Hawley, R. 

+ Magnetohydrodynamic power generation 667 

+ Nimmo (Henry) Premium: Award to 530 

Vacuum as an insulator 233 

Hay, H. J., Holt, G., Raffle, J. F., Pickles, J. R., and 
Egelstaff, P. A. (see Egelstaff, P. A.) 

Hayes, R. E. 

- Electrical phenomena at liquid-helium temperatures: 
Opening of Electronics and Communications 
Section discussion on 475 

- Electrical phenomena at very low temperatures 143 

- Graduate and Student Premium: Award of 530 

Heald, Sir Lionel. Eighth Graham Clark Lecture: 
Announcement of 636 

Heath, F. G. Pioneers of binary coding 539 

Heaviside Premium: Award to R. G. Medhurst 530 

Heavy-duty capacitors (new) 408 

Hemingway, A. V., and Dressler, R. L. An auto- 
matic machine for building cycle wheels 554, 6Al 

Hendon Technical College: Nomination of repre 
sentative on Governing Body of 691 

Hero: Construction of 323 

Hersch, W. Award of Electronics and Com- 
munications Section Premium 529 

Hewish, A. Large radio telescopes 593 

Hey, J. S., and Hughes, V. A. Malvern 45 ft radio 
telescope 7 

Heys, C. Propeller phase-synchronizing system 331 

Hibberd, R. G., Williams, I., Blundell, A. J., and 
Garside, A. E. (see Blundell, A. J.) 

Hickish, D. E. Industrial noise hazards and their 
prevention 151, 295 

High-power short-wave transmitters 211, 323 

High-resolution radio telescope by W. N. Christiansen, 
N. R. Labrum, K. R. McAlister and D. S. 
Mathewson 32 

Higher education, inquiry into 49 

Higher technology, special courses in: Publication 
of bulletin of 54 

Higher transmission voltage in Britain 11 

Highway vehicles, electronic control of by L. E. Flory 
271 

Hill, J. J., and Miller, A. P. Design, performance 
and calibration of high-precision audio-frequenty 
current transformers 169 
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Hockney, R. W., and Jeffries, T. O. -Analogue- 
computer simulation of nuclear reactors 742 
Holt, G., Raffle, J. F., Pickles, J. R., Egelstaff, P. A., 
and Hay, H. J. (see Egelstaff, P. A.) 

Honorary Membership: Election of Lord Nelson 
of Stafford 191, 361 

Honours and distinctions conferred on members 
127, 253, 467 

Hopkinson (John) Premium: Award to F. Kift 529 

Hospital Engineering Research Unit: Establishment 
of 608 

Houston, R. I. Award of J. S. Robinson Memorial 
Fund Scholarship 637 

Howard, R.C. A nuclear-thermionic convertor 284 

Howden, H., Overton, B. R., Schagen, P., Jackson, 
R. N., Eastwell, B. A., and Freeman, K. G. 
(see Freeman, K. G.) 

Huckle,D. Award of I.M.E.A. Scholarship 637 

Huddart, K. W. Letter of Commendation 530 

Huey, R. M., Pawloff, O., and Glucharoff, T. 
Award of Measurement and Control Section 
Premium 529 

Hughes, V. A., and Hey, J. S. (see Hey, J. S.) 

Humphreys, O. W. 

- Mersey and North Wales Centre Annual Dinner: 
Reply to toast of The Institution at 772 

- North Midland Centre Annual Dinner: Reply to 
toast of The Institution at 201 

- North Staffordshire Sub-Centre: Attendance at 
meeting of 262 

- Southern Centre Annual Dinner and Dance: 
Attendance at 534 

Hunt, J. J. H. Flameproof electrical equipment 589 

Hunter Memorial Lecture (Third), by J. S. Forrest 
193, 289, 400, 534, 535 

Husbands, A. S., and Kuffel, E. (see Kuffel, E.) 

Hydraulic Research, International Association for: 
Objects of 326 

Hyperons 358 


I 


LE.C. 

- Meeting at Interlaken: Report of 514 

- Publications of 248, 527, 577, 685, 751 

Illuminating Engineering Society 

+ Code of Lighting (1961): Recommendations of 288 

- Honorary Fellowship, Certificate of: Presentation 
to H.R.H. The Duke of Edinburgh 288 

Illumination, International Commission on: Pub- 
lication of report on street lighting and accidents 
685 

I.M.E.A. scholarships 

- Awards to D. Huckle and J. W. Leake 637 

- Removal of limitation on total value of annual 
awards 299 

Impedance|frequency characteristics of glow-discharge 
reference tubes by F. A. Benson and P. M. 
Chalmers 439 

Imperial College of Science and Technology: Nomi- 
nation of representative on Governing Body of 
691 

Improved I.L.S. localizer by A. N. Beresford and 
J.D. Asteraki 30 

Independent Television Authority: New transmitters 
for 499 

India, electricity supply in, and its future: Annual 
Lecture to Supply Section, by M. Datta 259, 
474, 740, 746 

Induction motor (single-phase), the action of the by 
F. C. Williams and E. R. Laithwaite 550 

Industrial noise hazards and their prevention by D. E. 
Hickish 151, 295 

Industrial research fellowships (J. Langham Thomp- 
son Ltd.): Particulars of 583 

Industrial training for Dip.Tech.(Eng.) by P. F. Soper 91 

Informal Meetings 

- Announcement of 778 

- Proposals for reorganization of work of Com- 
mittee 24 


INDEX, 1961 


Inquiry into higher education 49 

Institute of Engineers, Pakistan: Announcement of 
Annual General Meeting and Convention of 54 

Institute of Physics and the Physical Society 

- 1962 annual exhibition: Announcement of 768 

+ Publication of 751 

Institute of Radio Engineers 

- Consolidation of A.I.E.E. and 1.R.E. 737 

- Co-operation with LE.E. 607 

- Professional Group on Electronic Computers: 
Members of I.E.E. invited to become affiliated 
with 471 

Institution of Civil Engineers 

- Joint meetings with I.E.E.: Reports of 58, 61, 
333, 340, 364 

- New lecture theatre at 769 

- Visit of President and Secretary to West Indies: 
Report of 370 

Institution of Mechanical Engineers 

- Joint meetings with I.E.E.: Reports of 58, 333, 
340, 364 

- Visit of President and Secretary-designate to Far 
East: Report of 371 

Institution, The 

- Accounts for 1960 422 

- Annual Dinner: Report of 218 

- Annual General Meeting 412, 472 

- Annual Report for 1960-61 414 

- Council of (see Council) 

- Divisional structure of (new) 553, 607, 659, 
712 

- Examination (see Examination) 

- Institution Building, The: Availability of booklet 
on 471, 581 

- Officers of (see Officers) 

- Representatives of, on other bodies 70 (see also 
Appointments and nominations) 

- Summer Meeting, 1961 191, 434 

- Summer Meeting, 1962 24, 765 

Institution tie: Prices of 531 

Instrumentation and control 403 

Instrumentation and control of nuclear reactors, 
symposium on: Report of 281 

Interior lighting, new recommendations for 288 

Interlaken: Report of I.E.C. meeting at 514 

International Association for Hydraulic Research: 
Objects of 326 

International Atomic Energy Agency 

- Publications of 121, 527, 576, 685 

- Programming and utilization of research reactors, 
symposium on: Report of 718 

International Commission on Illumination: Pub- 
lication of report on street lighting and accidents 
685 

International Commission on Rules for the Approval 
of Electrical Equipment: Publications of 
685 

International Electrotechnical Commission 

- Meeting at Interlaken: Report of 514 

- Publications of 248, 527, 577, 685, 751 

International microwave radio-relay systems by W. J. 
Bray 173 

International Scientific Radio Union (see U.R.S.I.) 

International Telecommunication Union, General 
Secretariat of the: Publication of 321 

International telemetering conference 737 

Tonosphere—a review of recent progress: Lecture to 
Electronics and Communications Section by 
W. J. G. Beynon: Report of 55 

Ipswich Civic College, Council for Engineering: 
Nomination of representative on 470 

Irrigation and Drainage, International Commission 
on: Nomination of representative on 470 

L.T.A., Post Office links for 313 


J 


Jackson, R. N., Eastwell, B. A., Freeman, K. G., 
Howden, H., Overton, B. R., and Schagen, P. 
(see Freeman, K. G.) 


Jackson, Sir Willis 
- Logical pattern for technical education,a 97 

- Massachusetts Institute of Technology Centennial 
Convocation: Attendance at 283 

+ Proposal of toast of the guests at Annual Dinner 
221 

- Proposal of vote of thanks to H.R.H. The Duke of 
Edinburgh for Graham Clark Lecture 334 

- Reply to vote of thanks for services as President 6 

- Women’s Engineering Society: Nomination as 
Institution’s representative on Council of 127, 
765 

James, I. J. P. The present status of colour television 
494 

Jancke, G. Lecture entitled The development of the 

400 kV network in Sweden to Supply Section 106 

Jeffries, T. O., and Hockney, R. W. (see Hockney, 
R. W.) 

Jenkins, R. O., and Cohen, E. (see Cohen, E.) 

John, M. N. Digital network analysis with low-speed 
computers 166 

Joint Groups (new) 433 

Journal digest: In the Proceedings 179, 238, 311, 
384, 452, 518, 566, 618, 670, 745 (see also 
Contents of the current Proceedings) 

Journal digest: Monographs 178, 236, 310, 383, 
453, 517, 568, 617, 671, 746 (see also Monographs 
published individually this month) 

Journal digest: Papers published 172, 235, 308, 379, 
444, 517, 562, 616, 669, 745 (see also Review of 
the Proceedings, Parts A and B, and Proceedings 
papers and monographs) 

Absolute calibration of voltage dividers by M. 
Ouyang 452 

- Accurate l for jpled-data systems by 
M. J. Somerville and G. F. Turnbull 670 

- Aerial survey of terrestrial radioactivity by D. 
Williams and H. Bisby 446 

- Aerials by H. Page 562 
- Airborne microwave refractometer by J. A. Lane, 
D. S. Froome and G. J. McConnell 452 

- Analysis of a cylindrical cavity by A. Singh and 
R.A. Rao 565 

+ Automatic check synchronizing equipment by Colin 
Adamson and O-P. Mosland 517 

- Automatic electronic Nyquist plotter by H. J. 
Fraser and W. V. P. Reece 566 

- Band compression in television transmissions by 
D. Gabor and P. C. J. Hill 309 

- B.B.C. sound broadcasting 1939-60 by E. L. E. 
Pawley 308 

- B.B.C. television 1939-60 by E. L. E. Pawley 
450 

+ Choosing transformer ratio-arm bridges by W. H. P. 





Leslie 566 
- Circuits used in radio astronomy by F. G. Smith 
172 


- Coaxial-connector system by D. Woods 176 

- Crystal detectors to cover the frequency band 
26-40 Gc/s by H. V. Shurmer 669 

- Current-steering commutators and ring counters by 
H.J. Andrews 670 

- Delayed signals on an ionospheric forward-scatter 
circuit by W. C. Bain 309 

- Design basis for silicon controlled inverters by 
R. H. Murphy and K. P. P. Nambiar 565 

- Design of a noise generator by 1. A. Harris 669 

- Electrical determination of moisture in paper by 
T. S. McLeod and A. E. Yallup 447 

- Electrodynamic multiplier by J.G. Henderson 383 

- Energy losses in a hydrogen-filled thyratron by 
H. de B. Knight and J. Lord 449 

- Floor-thermal-storage heating of buildings by E. D. 
Taylor, B. Berger and G. Blaylock 380 

- Inductance coefficients of a salient-pole alternator 
by G. W. Carter, W. I. Leach and J. Sudworth 
382 

- Interferometer in h.f. direction-finding by C. W. 
McLeish and N. Burtnyk 565 

- International microwave radio-relay system by 
W.J. Bray 173 


787 





Journal digest: Papers published (contd.) 

- Ionospheric forward scattering by W. C. Bain 309 

- Loss distribution in electrical machines by A. J. 
Gilbert 382 

+ Measurement of the Q-factor of a resonator by 
F.H. James 176 

- Measurement of thermal-neutron flux intensity by 
W. R. Loosemore and J. A. Dennis 444 

- Microwave magnetic-field measurements by Bradley 
J. Strait and David K. Cheng 670 

- Non-linearity in feedback control by B. P. 
Bhattacharyya 383 

+ Output prediction system by J. Mills 616 

- Phase variation of v.l.f. waves by B. G. Pressey, 
G. E. Ashwell and J. Hargreaves 176 

: Pilot-wire differential protection systems by J. 
Rushton 565 

- Prediction of aerial radiation patterns by J. Brown 
and E. V. Jull 616 

+ Probabilities of interference with mobile field radio 
by D. R. W. Thomas 310 

- Propagation of 3cm radio waves by F. A. Kitchen, 
W. R. R. Joy and E. G. Richards 236 

+ Quadrature-axis synchronous reactance by R. E. 
Steven 745 

- Radio interference from ignition systems by A. H. 
Ball and W. Nethercot 310 

- Random pulse generator by J. L. Douce and B. G. 
Leary 517 

- Reduction of the exciting current of inductive devices 
by D. L. H. Gibbings 309 

- Reradiation of an electromagnetic horn by D. 
Midgley 616 

+ Rural electrification by G. F. Peirson 235 

- Self-optimizing non-linear control system by J. L. 
Douce and R. E. King 382 

+ Silicon transistors and circuit design by M. K. 
McPhun 566 

+ Some circuit applications of avalanche devices by 
G. M. Ettinger 452 

+ Speed-changing induction motors by G. H. Rawcliffe 
and W. Fong 564 

+ Starting single-phase induction motors by C. S. Jha 
745 

+ Tropospheric-scatter observations by R. W. 
Meadows 452 

+ Units and standards of light by J. W. T. Walsh, 
W. Barnett, R. G. Berry and J. S. Preston 379 

Journal digest: Papers read 162, 229, 301, 372, 
438, 515, 561, 609, 665, 740 (see ulso Review of 
the Proceedings, Parts A and B, and Proceedings 
papers and monographs) 

+ A.C. crane-hoist control by O. I. Butler and 
V. Ahmad 231 

+ Admixtures in neon glow-discharge tubes by F. A. 
Benson and G. P. Burdett 438 

- A.F. amplifier for precise voltage measurement by 
S. Harkness and F. J. Wilkins 168 

- Analogue computer for sampled-data control systems 
by T. Glucharoff 162 

4nalogue-computer simulation of nuclear reactors by 

R. W. Hockney and T. O. Jeffries 742 

+ Back-scatter sounding in h.f. broadcast services by 
E.D.R.Shearman 306 

+ Banana-tube colour-television display system by 
K. G. Freeman, H. Howden, B. R. Overton, 
P. Schagen, R. N. Jackson and B. A. Eastwell 
611 

- Behaviour of electric-railway-traction overhead 
equipment by D. S. Farr, H. C. Hall and A. L. 
Williams 374 

- Breakdown voltage of sphere-gaps in air by E. 
Kuffel and A. S. Husbands 372 

- Capacitance measurement by G. H. Rayner and 
L. H. Ford 171 

- Depreciation of engineering plant by D. Rudd 302 

+ Design of power transformers by digital computer 
by A.C. Hall 665 

+ Design, performance and calibration of high- 
Precision audio-frequency current transformers 
by J. J. Hill and A. P. Miller 169 
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Journal digest: Papers read (contd.) 

: Digital computers in power-system analysis by 
P. P. Gupta and M. W. Humphrey Davies 165 

- Digital network analysis with low-speed computers 
by M.N. John 166 

: Electrical character of an arc furnace by J. 
Ravenscroft 163 

+ Electrical phenomena at very low temperatures by 
R. E. Hayes 743 

+ Electrical requirements of general-cargo docks by 
E.R. Radway 304 

+ Electricity supplv in India and its future by M. Datta 
740, 746 

- Formal study in postgraduate training by N. N. 
Hancock and P. L. Taylor 301 

- Impedance|frequency characteristics of glow-dis- 
charge reference tubes by F. A. Benson and 
P. M. Chalmers 439 

+ Magnetic field of turbogenerator end-windings by 
D. S. Ashworth, P. Hammond and P. J. 
Lawrenson 375 

- Magnetohydrodynamic power generation by R. 
Hawley 667 

+ Non-linear filter, predictor and simulator by D. 
Gabor, W. P. L. Wilby and R. Woodcock 442 

- Oil-filled cables by P. Gazzana-Priaroggia, G. L. 
Palandri, U. A. Pelagatti, A. N. Arman, F. J. 
Miranda and G. R. Bishop 609 

+ Photoelectric beam-index colour-television system 
by R. Graham, J. W. H. Justice and J. K. 
Oxenham 561 

- Protection of h.v. insulators by A. E. Guile 230 

+ Reactive-power supply by W. Casson and H. J. 
Sheppard 377 

+ Signal-generator calibration by D. Woods 515 

- Silicon power rectifiers by A. J. Blundell, A. E. 
Garside, R. G. Hibberd and I. Williams 229 

+ Vacuum as an insulator by R. Hawley 233 

+ Voltage stabilization by corona-discharge by E. 
Cohen and R. O. Jenkins 441 

Journal digest: Papers to be read 177, 237, 454, 
568, 616, 672 (see also Papers published indi- 
vidually this month) 


Journal, The 


- Appeal for back numbers of 766 

+ Change of habit, a: Note on new cover 6 
+ Communications: Submission of 391, 768 
- Corrections to 378, 531 


Junction transistors (alloyed), non-linear distortion and 


small-signal parameters of: Publication of 683 


Justice, J. W. H., Oxenham, J. K., and Graham, R. 


(see Graham, R.) 


K 


Karbowiak, A. E. Award of Coopers Hill War 


Memorial Prize and Medal 530 

Kelvin Lecture (Fifty-second), by R. F. Woolmer 362 

Kelvin Premium: Award to F. C. Williams, E. R. 
Laithwaite, J. F. Eastham, L. S. Piggott and 
W. Farrer 529 

Kempe’s engineers year-book for 1961: Publication of 
248 


Kift, F. Award of John Hopkinson Premium 529 
Kilburn, T., Edwards, D. B. G., and Aspinall, D. 


Award of Measurement and Control Section 
Premium 529 

King, R. E., Leary, B. G., Douce, J. L., and West, 
J. C. (see Douce, J. L.) 

Kingston Technical College: Nomination of repre- 
sentative on Governing Body of 580 


Knight, H. de B., and Lord, J. Energy losses in a 


hydrogen-filled thyratron 449 

Knight, R. G., Martin, A. D., Peddie, E. A. R., 
Simmons, B. D., Harris, L. R. F., Mann, 
V. E., and Ward, P. W. (see Harris, L. R. F.) 

Kuffel, E. Lecture entitled Sphere-gaps to Measure- 
ment and Control, Supply, and Utilization 
Sections 393 

Kuffel, E., and Husbands, A.S. Breakdown voltage 
of sphere-gaps in air 372 


L 


Laboratory work for the Part III Examination; 
Report of discussion on 194 

Labour, Ministry of: Publication of Radiation Regy. 
lations 327 

Labrum, N. R., McAlister, K. R., Mathewson, D,§,, 
and Christiansen, W. N. (see Christiansen, 
W. N.) 

La Frenais, N. D., Lucas, W. J., and Geiger, G. Y, 
(see Geiger, G. V.) 

Laithwaite, E. R. The assembling of moths: does 
radiation play a part? 500 

Laithwaite, E. R., Eastham, J. F., Piggott, L. §,, 
Farrer, W., and Williams, F. C. (see Williams, 
F. C.) 

Laithwaite, E. R., and Williams, F. C. (see Williams, 
F. C.) 

Lawrenson, P. J., Ashworth, D. S., and Hammond, 
P. (see Ashworth, D. S.) 

Lead Development Association: Publications of 751 

Leake, J. W. Award of I.M.E.A. Scholarship 637 

Leary, B. G., Douce, J. L., West, J. C., and King, 
R. E. (see Douce, J. L.) 

Lectures 

- Arbitration: Announcement of lectures on 531 

+ Assembling mechanical components by A. V, 
Hemingway and R. L. Dressler 554, 641 

- Baird Memorial (Second), by M. Ryle: Announce- 
ment of 255 

- British Conference on Automation and Computa- 
tion, First annual lecture of: Announcement of 
582 

- Christmas Holiday: Announcement of 691 

- Coding theory and its applications by J. E. Meggitt: 
Report of 393 

+ Colour television: Announcement of course of 
531, 638 

- Corps (the) of Royal Electrical and Mechanical 
Engineers—its responsibilities and problems by 
D. A. K. Redman: Announcement of 531 

- Data transmission by R. H. Franklin and J. Rhodes: 
Report of 585 

- Electricity and electronics in aviation by The Rt. 
Hon. The Viscount Caldecote: Article based on 
212 

- Engineering aspects of commercial television pro- 
gramme presentation by T. C. Macnamara and 
B. Marsden: Article based on 145 

+ Engineering aspects of plasma physics by R. 
Carruthers and D. L. Smart: Report of 329 

- Error correction in digital data transmission by J. E. 
Meggitt: Article based on 409 

- Evaporated metal films, structural properties and 
applications of by D. W. Pashley: Report of 533 

- Evaporated non-metallic films, deposition of by J. R. 
Balmer: Report of 533 

- Experimental investigation of space by J. A. 
Ratcliffe 253, 472, 738 

- Faraday (Thirty-second), by L. J. Davies 132, 
226, 264, 332 481, 534, 535 

- Faraday (Thirty-third), by D. A. Barron 580, 599 

- Fundamental particles by O. R. Frisch: Article 
based on 357 

- Generation and transmission in Great Britain and 
France by P. M. J. Ailleret: Report of 775 

- Graham Clark (Sixth), by Sir Hugh Beaver 401 

- Graham Clark (Seventh), by H.R.H. The Duke of 
Edinburgh 127, 333, 340 

- Graham Clark: Publication of first seven lectures 
766 

- Graham Clark (Eighth), by Sir Lionel Heald: 
Announcement of 636 

- Hawksley (Thomas), by A. Bull: Announcement of 
689 

- Hunter Memorial (Third) by J. S. Forrest 193, 
289, 400, 534, 535 

- Ionosphere—a review of recent progress by W. J. G. 
Beynon: Report of 55 

- Kelvin (Fifty-second), by R. F. Woolmer 362 


JOURNAL I.E.E. 








- Pr 


. Pr 


- Re 


» Re 


- Sa 


Leed 


Len 


Lett 


Lett 


wow 


eww 


- Bi 





nd, 


751 


ing, 


ita- 
| of 
itt: 


of 


32, 


599 
cle 


ind 





Lectures (contd.) 

. Large radio telescopes by A. Hewish: Article based 
on 593 

. Magnetic properties of thin films for computing 
devices by E. M. Bradley: Report of 261 

. Microminiaturization by L. J. Ward: Report of 
198 

. Millimetre waves by W. E. Willshaw 56, 260 

. Oral presentation of scientific material by A. 
Clow: Article based on 16 

. Precision measurement at high frequencies by D. 
Woods 532, 567 

. Precision measurement by G. H. Rayner and A. 
Felton: Report of 195 

. Recent developments in colour television by 1. J. P. 
James: Article based on 494 

. Recent research in thermionics by G. H. Metson 
Report of 198 

. Satellite communication by W. J. Bray: Report of 
133 

. Simulation of intelligence by D. M. MacKay: 
Report of 479 

. Sphere-gaps by E. Kuffel: Report of 393 

. Supply Section, Annual (1960), by G. Jancke 106 

- Supply Section, Annual (1961), by M. Datta 259, 
474, 740, 746 

- Topology concepts in network theory by P. R. 
Bryant: Report of 132 

: Transistor instrumentation in rockets by G. G. 
Haigh: Report of 57 

- Utilization Section, Annual, by J. A. Broughall 
584, 653 

Leeds Branch College of Engineering and Science: 
Nomination of representative on Governing 
Body of 470 

Lending Library Catalogue: Publication of supple- 
ment to 766 

Letters of Commendation (Graduate and Student 
Premiums) 530 

Letters to the Editor 20, 93, 156, 224, 295, 367, 429, 
509, 559, 603, 662, 732 

- Amor, C. F. A graphical solution of the Kelvin 
equation 22 

- Anderson, C. N. Hospital Engineering Research 
Unit 735 

- Armstrong, H. L. Ampére or Biot-Savart? 429 

- Balbi, CC. M.R. Electrical engineering in the Royal 
Navy 225 

- Barnes, C. C. Letters free and easy 24 

- Bateson, A. Training of oversea graduate engineers 
429 

- Bell, D. A. The definition of electric current 20 

- Bell, D. A. Watts and vars 509 

- Bolton, D. J. Depreciation of engineering plant 
511 

- Bradbury-Williams, J. C. Britain's engineering 
manpower 21 

- Bruce, C. E.R. Cosmic electrical discharges: 
3—Galactic evolution and cosmological contro- 

versies 430 

4—The energy radiated by radio galaxies 513 

- Bullen, N. J3amp fuses 22 

- Burgess, H. J. A construction for dividing tape on 
reels 736 

+ Campbell, H. National Certificate courses 158 

- Chandler, J. A. Junction transistors and their 
applications 20 

- Chapman, D. G. Engineering writing and speech 
368 

- Chapman, F. T. Watts and vars 733 

- Cruickshank, A. J. O. University course in elec- 
trical machines 95 

- Davies, A.C. Cycles or hertz 21 

- de Mattos, D. N. One voice for engineering 509 

- Dineley, J. L., and Humpage, W. D. A special- 
purpose analogue-computing system 431 

+ Eckersley, P. P. Watts and vars 734 

- Edwards, J. R. Parallel impedances 603 

- Ellis, T. Watts and vars 603 

» Gange,H.G. A scientific-humanist approach 296 

- Garratt, G. R.M. Cycles or hertz 21 


INDEX, I96I 


Letters to the Editor (contd.) 

- Gashus O. K. The action of the single-phase 
induction motor 734 

- Goldhammer, J. An unusual arrangement 22 

- Goodger, J. F. Television tower 156 

- Goodlet, B. L. Watts and vars 509 

- Hammond, P. Ampére or Biot-Savart? 157, 296 

- Hanstead, P. D. A construction for dividing tape 
on reels 560 

- Hardy, F. E.M. Watts and vars 733 

- Hickish, D. E. Industrial noise hazards and their 
prevention 295, 368 

- Hill, D. W. Physicists and The Institution 295 

- Holland, A. Electricity meters 93 

- Horwood, H. Parallel impedances 297 

- Jackson, Forbes J3amp fuses 22 

- Jacobsen, B. B. Watts and vars 604 

- Janmoulle, E. A construction for dividing tape on 
reels 560 

- Jones, O. An evolving universe? 295 

- Kapp, R.O. Watts and vars 367, 662 

- King, M. P. Reliability of electronic equipment 
93 

- Lynch, A. C. Reliability of electronic equipment 
93 

- Macfarlane, A. G. J. Topology concepts in net- 
work theory 94 

- McKibbin, H. A graphica method for determining 
slot constants 732 

- McKibbin, H. Inversion and contour plotting S11 

- Mainer,O.E. The nature of synchronous reactance 
of a cylindrical-rotor alternator 224 

- Marchant, E. W. Co-operation with Europe 662 

- Mathieson, E. J. Britain’s engineering manpower 
158 

+ Miller, P. Ampére or Biot-Savart? 296 

- Nasar, S. A. University course in electrical 
machines 95 

- Ouyang, M. Rule of thumb and fingers 662 

- Palmer, S. Voting procedure 5\1 

- Palmer, T. Watts and vars 510, 604 

- Payne, E. A. Engineering writing and speech 432 

- Payne, E. A. Industrial noise hazards and their 
prevention 367 

- Perrin, J. F. High-voltage d.c. power transmission 
559 

- Read, J.C. Mutato nomine 296 

- Reveley, P. V. Village undertakings 93 

- Rivington, C. T. Content of undergraduate text- 
books 156 

- Rodwell, R. G. Industrial noise hazards and their 
prevention 295 

- Rudd, D. Depreciation of engineering plant 511 

- Sailer, K. Watts and vars 510 

- Scaife, F. N. A construction for dividing tape on 
reels 432 

- Scroggie, M.G. Cycles or hertz 157 

- Semler, E.G. Watts and vars 510 

- Shotter,G. S. Electricity meters 93 

- Sime, J. W. An unusual arrangement 157 

- Slemon, G. R. The nature of synchronous react- 
ance of a cylindrical-rotor alternator 432 

- Streeter, R. K. European Common Market 559 

- Stretch, K. L. Do you admire the view? 735 

- Thomas, G.I. Voting procedure 367 

- Turnbull, J.C. Voting procedure S5\11 

- Vineze,S. A. High-voltage d.c. power transmission 
430 

- Vineze,S. A. Mutato nomine 157 

- Warren, A. G. Watts and vars 510 

- Webster, W. A. Watts and vars 603 

- Wells, R. Junction transistors and their applica- 
tions 96 

- Williams, F. C., and Laithwaite, E.R. The action 
of the single-phase induction motor 735 

- Wiseman, N. E. Junction transistors and their 
applications 95 

- Wood, P. Electrical theory on the Giorgi system 
431 

- Young, H. Digital representation 226 


Level-crossing barriers (automatic) 190 

Library accessions 48, 123, 186, 249, 322, 388, 463, 
528, 578, 630, 687, 761 

Light Railway Transport League: Publication of 
121 

Lines of development 203 

Local Centres and Sub-Centres 

- Benevolent Fund, Local Honorary Treasurers of 
69, 268, 486, 646, 710 

- Committees, 1961-62: Constitution of 704 

- Meetings: Reports of 62, 131, 200, 262, 332, 399, 
480, 534, 695 

- Membership of 128, 326, 530, 693 

- Officers of 67, 266, 484, 644 

Local Centres Officer (I.E.E. staff): Appointment of 
696 

Loch Awe scheme: Building of Cruachan pumped- 
storage power station 546 

Logical pattern for technical education, a by Sir Willis 
Jackson 97 

London and Home Counties Regional Advisory 
Council for Technological Education: Bulletin of 
courses in higher technology 54 

London Graduate and Student Section: Joint meeting 
with Utilization Section 395 

London report 58, 135, 193, 256, 333, 397, 472, 696, 
775 

Loosemore, W. R., and Dennis, J. A. Measurement 
of thermal-neutron flux intensity 444 

Lord, J., and Knight, H. de B. (see Knight, H. de B.) 

Lucas, G. S. C. 

- Management studies for junior engineers: Opening 
of discussion on 257 

- National Council for Technological Awards, Board 
of Studies in Engineering: Nomination as Insti- 
tution’s representative on 580 

- Nomination as President 253 

- Utilization Section meeting: Attendance at 779 

- Western Centre meeting: Attendance at 332 

Lucas, W. J., Geiger, G. V., and La Frenais, N. D. 
(see Geiger, G. V.) 


M 


McAlister, K. R., Mathewson, D. S., Christiansen, 
W. N., and Labrum, N. R. (see Christiansen, 
W.N.) 

McBreen, J. P. Award of Utilization Section 
Premium 530 

Mace, C. A. Opening of discussion on How to pass 
examinations, or the psychology of study 194 

Machine-tool control: Report of discussion on 196 

MacKay, D. M. Lecture entitled Simulation of 
intelligence to Measurement and Control Section 
479 

MacLaren, Sir Hamish D. 

- Address of inauguration as President (1960-61): 
Condensed version of 2 

- Annus mirabilis 1 

- Bristol College of Science and Technology, Board 
of Governors: Nomination as _Institution’s 
representative on 580 

- Chelmsford District Meeting: Attendance at 696 

- East Midland Centre Annual Dinner: Attendance 
at 62 

- Inauguration as President (1960-61) 5 

- Mersey and North Wales Centre Annual Dinner: 
Reply to toast of The Institution at 63 

- North-Eastern Centre Annual Dinner-Dance: 
Attendance at 481 

- North Midland Centre Annual Dinner-Dance: 
Attendance at 331 

- Portrait frontispiece 

- Response to toast of The Institution at Annual 
Dinner 220 

- Scottish Centre Dinner-Dance (Glasgow): Attend- 
ance at 64 

- Supply Section Annual Dinner-Dance: Attend- 
ance at 329 

- Western Centre Annual Dinner-Dance: Reply to 
toast of The Institution at 332 
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McLeod, T. S., and Yallup, A. E. Electrical deter- 
mination of moisture in paper 447 

Macnamara, T. C., and Marsden, B. Engineering 
aspects of television-programme presentation in 
Britain 145 

McPetrie, J.S. Nomination as an Ordinary Member 
of Council 253 

Magnetic field of turbogenerator end-windings by D. S. 
Ashworth, P. Hammond and P. J. Lawrenson 
375 

Magnetic properties of thin films for computing devices: 
Lecture to Electronics and Communications, and 
Measurement and Control Sections by E. M. 
Bradley: Report of 261 

Magnetohydrodynamic generation of electricity: 
Report of discussion on 395, 746 

Magnetohydrodynamic power generation 84 

Magnetohydrodynamic power generation by R. 
Hawley 667 

Magnetohydrodynamics 79 

Malta Joint Group: Formation of 693 

Malvern 45 ft radio telescope by J. S. Hey and V. A. 
Hughes 7 

Management, Advisory Council on Education for: 
Nomination of representative on 127 

Management studies for junior engineers: Report of 
discussion on 257 

Management training, course in: Announcement of 
255 

Mann, V. E., Ward, P. W., Knight, R. G., Martin, 
A. D., Peddie, E. A. R., Simmons, B. D., and 
Harris, L. R. F. (see Harris, L. R. F.) 

Manson, A. L. Award of Salomons Scholarship 
637 

Manville Scholarship: Award to H. M. Brash 637 

Marsden, B., and Macnamara, T. C. (see Macnamara, 
¥.¢) 

Martin, A. D., Peddle, E. A. R., Simmons, B. D., 
Harris, L. R. F., Mann, V. E., Ward, P. W., and 
Knight, R. G. (see Harris, L. R. F.) 

Martin, R. E., and Cox, E. H. (see Cox, E. H.) 

Massachusetts Institute of Technology, Centennial 
Convocation of the: Report of 283 

Masure, J., van Goethem, J., Adelaar, H. H., Salle, 
A., and Clemens, F. A. (see Adelaar, H. H.) 

Mathematics—friend or foe?: First annual lecture of 
B.C.A.C., by D. G. Christopherson 582 

Mather Premium: Award to B. J. Davies, R. C. 
Robbins, C. Wallis and R. W. Wilde 529 

Mathewson, D. S., Christiansen, W. N., Labrum, 
N. R., and McAlister, K. R. (see Christiansen, 
W.N.) 

Maunder-Howe Prize in electrical engineering: 
Establishment of 769 

Measurement and Control Section 

- Address by Chairman, 1960-61: Summary of 15 

- Committee, 1961-62: Constitution of 468, 701 

- Components and materials used in electronic 
engineering, international conference on 300, 
597 

- Discussions 
Digital transducers 134 
Machine-tool control 196 
Self-adaptive control systems 328 

+ Electronic-equipment reliability, 2nd symposium 
on: Announcement of 766 

- Flameproofing and intrinsic safety in electrical 
Measurement practice, symposium on: An- 
nouncement of 692 

- Joint meeting with Supply and Utilization Sec- 
tions: Report of 393 

+ Joint meetings with Electronics and Communica- 
tions Section: Reports of 261, 532, 533 

- Lectures 
Assembling mechanical components, by A. V. 

Hemingway and R. L. Dressler 554, 641 
Evaporated metal films, structural properties and 
applications of, by D. W. Pashley: Report of 
533 
Evaporated non-metallic films, deposition of, by 
J. R. Balmer: Report of 533 
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Measurement and Control Section (contd.) 
- Lectures (contd.) 
Magnetic properties of thin films for computing 
devices, by E. M. Bradley: Report of 261 
Precision measurement at high frequencies, by 
D. Woods 532, 566 
Precision measurement, by G. H. Rayner and A. 
Felton: Report of 195 
Simulation of intelligence, by D. M. MacKay 
Report of 479 
Sphere-gaps, by E. Kuffel: Report of 393 
Transistor instrumentation in rockets, by G. G. 
Haigh: Report of 57 
- Meetings: Reports of 57, 134, 195, 479, 641, 780 
- Nuclear-electronics, symposium on, in conjunction 
with B.N.E.C. 581, 663 
- Premiums: Awards of 529 
Measurement of interference 725 
Measurement of thermal-neutron flux intensity by 
W. R. Loosemore and J. A. Dennis 444 
Measurement, systems of 647 
Mechanical Engineers, Institution of 
- Joint meetings with I.E.E.: Reports of 58, 333, 
340, 364 
- Visit of President and Secretary-designate to Far 
East: Report of 371 
Mechanized production of radio-proximity fuse ampli- 
fiers by R. W. Woodham and N. W. Sykes 727 
Mechanizing the postal service by R. S. Phillips and 
G.N. Davison 405 
Medhurst, R. G. Award of Heaviside Premium 
530 
Medical electronics: Fifty-second Kelvin Lecture, by 
R. F. Woolmer 362 
Medical electronics, third international conference 
on: Publication of proceedings of 254 
Medical Research Council report: Publication of 
121 
Meetings 
- Annual General 253, 412, 472 
- Council: Reports of 24, 83, 144, 228, 298, 368, 
433, 607, 659, 736 
- District: 
Announcements of 49, 124, 190, 250, 635, 690, 
764 
Reports of 62, 195, 256, 399, 696, 776 
- Education Discussion Circle: Reports of 194, 
257, 473, 777 
- Informal: 
Announcement of 778 
Proposals for reorganization of work of Com- 
mittee 24 
- Joint meeting with British Section of Société des 
Ingénieurs Civils de France: Report of 775 
- Joint meeting with Royal Aeronautical Society: 
Report of 397 
- Joint meetings with Institution of Civil Engineers: 
Reports of 58, 61, 333, 340, 364 
- Joint meetings with Institution of Mechanical 
Engineers: Reports of 58, 333, 340, 364 
- Local Centre: Reports of 62, 131, 200, 262, 332, 
399, 480, 534, 695, 770 
- London: Reports of 5, 55, 58, 132, 135, 193, 195, 
257, 258, 328, 333, 360, 393, 397, 472, 474, 532, 
584, 641, 697, 775 
- Ordinary: Reports of 5, 135, 193, 257, 334, 360, 
398, 775 
- Section (see under names of Sections) 
- Special General 712 
- Summer (1961) 191, 434 
- Summer (1962) 24, 765 
Meggitt, J. E. 
- Coding theory and its applications: Lecture to 
Electronics and Communications Section 393 
- Error correction in digital data transmission 409 
Melling, C. T. 
- Bedfordshire Sub-Centre: Attendance at Inaugural 
Meeting of 62 
- Mersey and North Wales Centre: Attendance at 
meeting of 401 


Members, announcements to 52, 127, 191, 253, 326, 
390, 467, 529, 580, 636, 691, 765 
Members 
- American Institute of Electrical Engineers: 
Acceptance of I.E.E. members by 582 
- Correspondence from: Use of reference number on 
326, 693 
- Guests of: Introduction at meetings 582 
- Honours and distinctions conferred on 127 
253, 467 
- Register of: Changes of address 
693 
- Subscriptions: Waiving of 391, 768 
- Travelling to and from United Kingdom: Letter 
from Secretary 52, 471 
Membership 
- Fifty years of: List of members with 128 
- Honorary (see Honorary) 
- Local Centres and Sub-Centres: Membership of 
128, 326, 530, 693 
Mersey and North Wales Centre 
- Annual Dinner (1960): Report of 63 
- Annual Dinner (1961): Report of 771 
- Annual Dinner-Dance (1961): Report of 401 
- Annual Dinner-Dance (1952): Announcement of 
772 
- Annual General Meeting: Report of 401 
- District Meetings: Report of 402 
- Golf tournament: Report of 586 
- Meetings: Reports of 62, 401, 771 
- Summer Visit: Report of 586 
Mesa diodes, the use of, in small-signal modulators by 
G. G. Haigh 497 
Metal and semiconductor rectifiers by D. Ashby 649 
Metering and protection in the supply industry 291 
Metric system 647 
Metson, G. H. Lecture entitled Recent research in 
thermionics to Electronics and Communications 
Section 198 
Microminiaturization 598 
Microminiaturization: Lecture to Electronics and 
Communications Section by L. J. Ward: Report 
of 198 
Microwave circuits, components for: Announcement 
of conference on 765 
Microwave ferrites 598 
Microwave measurement techniques, conference on 
- Programme of 503 
- Report of 660 
Microwave tubes, conference on (Munich, 1960): 
Publication of proceedings of 684 
Microwave valves, design and use of: Announcement 
of conference on 692 
Middle East Group of Professional Engineers: 
Reports from 202, 402 
Miller, A. P., and Hill, J. J. (see Hill, J. J.) 
Millimetre-wave field, generation and amplification in 
the: Lecture to Electronics and Communications 
Section, by W. E. Willshaw 56, 260 
Millington, K.S. Letter of Commendation 530 
Mine winding equipment by C. D. Wilkinson 489 
Ministry of Education: Publications of 248, 751 
Ministry of Labour: Publication of Radiation Regu- 
lations 327 
Ministry of Transport report on accidents and 
failures in multiple-unit electric trains: Publica- 
tion of 685 
Miranda, F. J., Bishop, G. R., Gazzana-Priaroggia, 
P., Palandri, G. L., Pelagatti, U. A., and Arman, 
A. N. (see Gazzana-Priaroggia, P.) 
Mobile control rooms for B.B.C. 280 
Monarch: To lay first section of Commonwealth 
cable 297 
Monmouthshire Education Committee, Technical 
Education Sub-Committee: Nomination of 
representative on 580 
Monographs published individually this month 38, 
113 
(see also Journal digest: Monographs) 
Morecambe Bay area: New television station for 
493 


128, 326, 530, 
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Moscow in June: Report of annual meetings of Popov 
Society 547 

Moths, the assembling of: does radiation play a part? 
by E. R. Laithwaite 500 

Mumford, A. H. 

. Engineering Institutions Examination Part 1 Com- 
mittee: Nomination as Institution’s representa- 
tiveon 52 

. Nomination as a Vice-President 253 

. North Staffordshire Sub-Centre Annual Dinner: 
Reply to toast of The Institution at 263 

. Scottish Centre Dinner at Edinburgh: Reply to 
toast of The Institution at 331 

- Tees-Side Sub-Centre Conversazione: Attendance 
at 400 


N 


National Academy of Sciences—National Research 
Council: Publication of 527 

National Bureau of Standards [U.S.]: Publications of 
121, 527, 577, 629, 686 

National Certificate and technician courses: Report 
of discussion on 473 

National Certificates and Diplomas in Electrical 
Engineering, Joint Committees for: Nomination 
of representatives on 52 

National Coal Board Information Bulletin: Pub- 
lication of 685 

National Council for Technological Awards 

- Board of Studies in Engineering: Nomination of 
representatives on 580 

- Report of 541 

National Engineering Laboratory: Publication of 
527 

National Foundation for Educational Research in 
England and Wales: Publication of technical 
education abstracts from British sources 577 

National Institute for Research in Nuclear Science: 
Publication of third annual report of 121 

National Physical Laboratory 

- Publications of 321, 527, 686, 751 

- Report for 1960 336 

National Productivity Year 737 

National Service: Reduction of subscriptions to 
Graduates and Students on 326 

National Society for Clean Air 

- Executive Council: Nomination of representative 
on 326 

: Yorkshire Divisional Council: Nomination of 
representative on 470 

Naval commissions for engineering graduates: 
Announcement of 325 

Nelson of Stafford, Lord 

- Honorary Membership: 
Election to 191 
Presentation of Certificate to 360 

Nestor in operation at Winfrith 214 

Newcastle College of Further Education: Nomina- 
tion of representative on Governing Body of 
580 

Newport and Monmouthshire College of Technology, 
Engineering Advisory Committee: Nomination 
of representative on 52 

News from abroad 138, 202, 402, 536, 584, 699 

News from the Centres 62, 131, 200, 262, 331, 399, 
480, 534, 586, 640, 695, 770 

Nicholson, H. D. The domain of the engineer 600 

Nimmo (Henry) Premium: Award to R. Hawley 530 

Noise in electronic devices: Publication of papers on 
527 

Nominations and appointments 52, 127, 191, 254, 
326, 390, 469, 529, 580, 636, 691, 765 

Non-destructive testing, 4th international conference 
on: Announcement of 768 

Non-linear distortion and small-signal parameters of 
alloyed junction transistors: Publication of 683 

Non-linear filter, predictor and simulator by D. Gabor, 
W. P. L. Wilby and R. Woodcock 442 

North-East Scotland: New television stations for 
(LT.A.) 499 


INDEX, 1961 


North-Eastern Centre 

- Annual Dinner-Dance: Report of 481 

- Meeting: Report of 481 

North Midland Centre 

- Annual Dinner: Report of 201 

- Annual Dinner-Dance: Report of 331 

- Annual General Meeting: Report of 536 

- Annual golf competition: Report of 536 

- District Meetings: Reports of 200, 535, 773 

- Lecture by I. J. P. James: Article based on 494 

- Meetings: Reports of 201, 535, 772 

North Midland Utilization Group: Reports of 
meetings of 200, 773 

North of Scotland Hydro-Electric Board 

- Activities of 294 

- Cruachan pumped-storage power station: Building 
of 546 

North Scotland Sub-Centre: Reports of meetings of 
401, 481, 482, 775 

North Staffordshire Graduate and Student Section: 
Report of meeting of 480 

North Staffordshire Sub-Centre 

- Annual Dance: Report of 64 

- Annual Dinner: Report of 263 

- Annual General Meeting: Report of 481 

- District Meetings: Report of 202 

- Meetings: Reports of 63, 64, 201, 202, 262, 480 

North-Western Centre: Address by Chairman 
(1961-62): Report of 771 

North-Western Electronics and Communications 
Group: Article based on Address by Chairman, 
1960-61 337 

North-Western Supply Group: Report of meetings 
of 697 

Nuclear developments (recent) 363 

Nuclear-electronics, symposium on 

--Announcement of 581 

- Programme of 663 

Nuclear Energy Conference (British) 

- Meetings: Announcements of 51, 122, 189, 252, 
635, 694, 764 

- Nuclear electronics, symposium on, in conjunction 
with Measurement and Control Section 581, 
663 

Nuclear Energy Society (British) 433, 638 

Nuclear fusion: Publication of 121 

Nuclear generation 723 

Nuclear power stations, improved outputs at 392 

Nuclear power stations, X-rays for 19 

Nuclear reactors, directory of: Publication of 685 

Nuclear reactors, instrumentation and control of: 
Report of symposium on 281 

Nuclear reactors, new films on 208 

Nuclear research grant to Oxford University: 
Announcement of 392 

Nuclear-thermionic convertor, a by R. C. Howard 
284 

Nuclear translation pool 138 

Nuffield Foundation 

- Fifteenth report: Publication of 122 

- Sixteenth report: Publication of 577 


O 


Oak Ridge National Laboratory: Publication of 686 

Oatley, C. W. Nomination as an Ordinary Member 
of Council 253 

Obituary 39, 180, 239, 312, 385, 455, 519, 569, 619, 
680, 752 


- Allingham, G. C. 752 - Bowen, W.O. 619 
- Andersen, A. C. M.- Byrne, F. 619 
569 - Cable, M. 455 
- Apthorpe, W. H. 455 - Calverley, J. E. 455 
- Arthur, J. W. 39 - Chase,S. H. 385 
- Axford, N. 385 - Coode-Adams, W. R. C. 
- Barnett, W. A. 569 752 
- Bennett, P.M. 239 - Cook, W. W. 385 
- Bickell,S. F. 39 - Davidson, W. F. 39 
- Blake, G. G. 619 - Davis, P. K. 385 
- Blunt, P. 619 - Deshpande, D. L. 752 


Obituary (contd.) 

- Doig, T. B. 569 

- Donovan, G.O. 619 

- Drury,G. L. 39 - Moss, H. 240 

- Drysdale, C. V. 519 ~- Nelson, J.E. 456 

- Edgecombe, P. J. E.- Nimmo, H.M. 570 
680 - Pantvaidya, M. V. 387 

- Ely, E.S. 753 - Parr, G. 571 

- Forsyth, J.C. 239 - Preece,G.G.L. 519 

- Frost, P. B. 312 - Price, S.L.R. 519 

- Gardner, M.R. 569  . Prince, H. 620 

- Gaze, H. P. 752 - Rankin, J. 40 

- Gilberthorpe, F. 620 .- Ratcliffe, M.V. 40 

- Goodman, Sir W. G. T.. Ray, B. B. 681 
386 - Rickard, C. E. 571 

- Hart, R.G. 239 - Roger, Sir Alexander 

- Harvey, RR. G. 386 456 

- Heath,W.G. 386 - Rudd, C. H. 456 

- Hemsley, S. H. 680 - Ruscoe, G. W. O. 456 

- Higgs, W. F. 753 - Ryle, P. J. 620 

- Hodgson, W. T. 386 - Siddeley, H.C. 180 

- Homan, F. T. 753 - Sinclair,G. F. 681 

- Howe, G. W.O. 180 - Spanswick, J. R. 312 

- Innes, J. 680 - Spark, J.D. 456 

- Innes-Crump,J.E. 519- Sproull, A.W. 621 

- Johnson, A. S. A. 569- Squire,C. E. 621 

- Kelso, A. 239 - Stonehouse,M.D. 571 

- Kettle, L. J. 40 - Sutherland, J. G. A. 

- Kuyser, J. A. 386 681 

- Lamb, H. A. 240 - Symons, H. D. 387 

- Langton, L. L. 620 - Thomas, E. 240 

- Linay, E.C. 312 - Thornton, L.C. 312 

- Longworth, F. 570 - Townley, J. W. J. 181 

- McArthur, A. W. C.- Verulam, Earl of 40 
455 . Viljoen, F. P. 681 

- McCleery, D. K. 570 - Walker, Sir William 

+ McDermott, J. 180 621 

- McDougall, A. 387 - Waygood, O. C. 180 

- Marston, G.S. 387 - Welbourn, B. 753 

- Mason, C. A. 680 - Willis, R. F. 240 

- Moore, W. 570 - Wimperis, H. E. 240 

4 


- Morcom, R. K. 620 
- Morgan, J.D. 570 


- Wright, R. 241 
O.E.E.C. 
- Dragon high-temperature reactor project: Report 
on 541 
- Energy policy: Recommendation of Council on 
223 


- Mission to U.S.A. 327 

- Reports: Publication of 122, 629, 686 

Officers of The Institution 66, 265, 483, 643, 700 

O’Gorman (Mervyn J. P.) Memorial Fund Scholar- 
ship: Award to D. J. Belsham and A. K. Sharpe 
637 

Oil-filled cables by P. Gazzana-Priaroggia, G. L. 
Palandri, U. A. Pelagatti, A. N. Arman, F. J. 
Miranda and G. R. Bishop 609 

O’Kane, B. J., and Eastwood, E. Lecture entitled 
Electronics in air-traffic control to Electronics 
and Communications Section 477 

Operational research, proceedings of second inter- 
national conference on: Publication of 576 

Oral presentation of scientific material: Article based 
on lecture to Electronics and Communications 
Section, by A. Clow 16 

Ordinary Meetings (see Meetings) 

Overhead power link across River Thames 608 

Overnight-heating forecasts: Experiments by E.R.A. 
689 

Oversea Attendance Register 65, 138, 190, 256, 392, 
536, 583, 699, 769 

Oversea Branches, Committees, Joint Groups and 
Professional Groups 

- Activities of 138, 202, 402, 536, 699 

- Constitution of 708, 709 

- Malta Joint Group: Formation of 693 

- Officers of 68, 69, 267, 268, 485, 645 

Oversea engineering institutions: Reciprocal arrange- 
ments with 254, 637 

Oversea members: Invitation to submit communi- 
cations 52, 471 


791 





Oversea Premium for senior members: Award to 
D. Broadbent and K. N. Stanton 530 

Oversea Representatives of the Council 68, 267, 
485, 645, 709 

Overton, B. R., Schagen, P., Jackson, R. N., 
Eastwell, B. A., Freeman, K. G., and Howden, 
H. (see Freeman, K. G.) 

Oxenham, J. K., Graham, R., and Justice, J. W. H. 
(see Graham, R.) 

Oxford-Birmingham telephone trunk coaxial-line 
system 130 

Oxford District Meetings: Reports of 62, 256, 777 


P 


Paddington Technical College: Nomination of repre- 
sentative on Governing Body of 636 

Page, H. Aerials 562 

Pakistan, closer atomic links with 710 

Pakistan, Institute of Engineers: Announcement of 
Annual General Meeting and Convention of 54 

Palandri, G. L., Pelagatti, U. A., Arman, A. N., 
Miranda, F. J., Bishop, G. R., and Gazzana- 
Priaroggia, P. (see Gazzana-Priaroggia, P.) 

Papers for the Proceedings: Submission of 471, 638 

Papers published individually this month 38, 112 
(see also Journal digest: Papers to be read) 

Parity 359 

Parr, R. G., Buckingham, G. S., and Gosland, L. 
(see Gosland, L.) 

Parr, R. G., and Gosland, L. (see Gosland, L.) 

Particle accelerators, development of 323 

Pashley,D.W. Lecture entitled Structural properties 
and applications of evaporated metal films to 
Measurement and Control, and Electronics and 
Communications Sections 533 

Patents, designs and trade marks: Publication of 
report on 684 

Paul Instrument Fund: Applications invited for 
grants from 53 

Pawley, E. L. E. 

- B.B.C. sound broadcasting 1939-60 308 

+ B.B.C. television 1939-60 450 

Pawloff, O., Glucharoff, T., and Huey, R. M. (see 
Huey, R. M.) 

Peddle, E. A. R., Simmons, B. D., Harris, L. R. F., 
Mann, V. E., Ward, P. W., Knight, R. G., and 
Martin, A. D. (see Harris, L. R. F.) 

Pelagatti, U. A., Arman, A. N., Miranda, F. J., 
Bishop, G. R., Gazzana-Priaroggia, P., and 
Palandri, G. L. (see Gazzana-Priaroggia, P.) 

Phase control of rotors at high spinning speeds by 
P. A. Egelstaff, H. J. Hay, G. Holt, J. F. Raffle 
and J. R. Pickles 28 

Phillips, R. S., and Davison, G. N. Mechanizing 
the postal service 405 

Photoelectric beam-index colour-television system by 
R. Graham, J. W. H. Justice and J. K. Oxenham 
561 

Photoprint service, Science Museum Library 53 

Physicists and The Institution 139 

Physics, reports on progress in: Publication of 751 

Pickles, J. R., Egelstaff, P. A., Hay, H. J., Holt, G.. 
and Raffle, J. F. (see Egelstaff, P. A.) 

Piggott, L. S., Farrer, W., Williams, F. C., Laithwaite, 
E. R., and Eastham, J. F. (see Williams, F. C.) 

Pioneers of binary coding by F. G. Heath 539 

Plasma physics, engineering aspects of: Lecture to 
Electronics and Communications, and Supply 
Sections by R. Carruthers and D. L. Smart: 
Report of 329 

Polish Electrical Engineers, Association of: Report 
of joint conference with I.E.E. 355 

Poplar Technical College: Nomination of repre- 
sentative on Governing Body of 636 

Popov Society: Report of annual meetings of 547 

Porter, A. Electrical engineering in Canada 205 

Portrait of President 1960-61 frontispiece 

Post Office: Expansion of services of 325 

Post Office links for I.T.A. 313 


792 


Post Office prospects, 1961-62: Publication of White 
Paper on 273 

Postal service, mechanizing the by R. S. Phillips and 
G.N. Davison 405 

Potentialities of artificial Earth-satellites for radio- 
communication: Lecture to Electronics and 
Communications Section by W. J. Bray: Report 
of 133 

Powell, R. O. M. Series capacitors in transmission 
systems 713 

Power and consent 538 

Power Conference, World (see World) 

Power-reactor experiments, symposium on: Report of 


719 
Power station, coal-fired, to be built in Nottingham- 
shire 228 


Power-station efficiency 325 

Power stations (new) in West Riding of Yorkshire 
277 

Power transformers, the design of, by digital computer 
by A. C. Hall 665 

Precision instruments for coaxial line measurements 
up to 4Gc/s: Lecture to Measurement and 
Control, and Electronics and Communications 
Sections by D. Woods 532, 566 

Precision measurement: Lecture to Measurement and 
Control Section by G. H. Rayner and A. Felton: 
Report of 195 

Premiums: Award of 529 

Present status of colour television, the by 1. J. P. James 
494 

Preservation of Rural Wales, Council for the: 
Nomination of representative on Council and 
Executive Committee of 691 

President (1960-61) (see MacLaren, Sir Hamish D.) 

President (1961-62) (see Lucas, G. S. C.) 

Pressure transducers 543 

Preston, J. S., Walsh, J. W. T., Barnett, W., and 
Berry, R. G. (see Walsh, J. W. T.) 

Printed board assemblies, a guide to the repair of: 
Publication of 684 

Proceedings papers and monographs 

- Abbott, W. The training of oversea graduate 
engineers, with particular reference to the F.B.I. 
scholarships scheme 31, 58, 238 

- Ackroyd, R. T., Houston, J., Lynn, J. W., and 
Mann, E. An electrical analogue for heat waves 
in an exothermic medium 37, 38 

- Adamson, C., and Mosland O-P. Automatic 
check synchronizing equipment using static relay- 
ing principles 517, 518 

+ Adamson, C., and Viseshakul, M. Analytical 
determination of the characteristics of enclosed 
and oil-immersed fuses 383, 567 

- Adamson, C., and Viseshakul, M. An analytical 
method for predicting the performance of semi- 
enclosed fuses 179 

- Aldred, A. S. Electronic-analogue-computer simu- 
lation of multi-machine power-system networks 
617 

- Aldred, A. S., and Shackshaft, G. Frequency- 
response analysis of the stabilizing effect of a 
synchronous-machine damper 179 

- Ambasankaran, C., Barden, S. E., Finlay, E. A., 
Hansell, J. B., and Perry, J. R. Construction 
and characteristics of a 340MeV electron 
synchrotron magnet 671 

- Anderson, E.G. An electronic analogue computer 
for a coal transportation problem 36, 38 

- Andrews, H. J. Ferrite-core  current-steering 
commutators and ring counters 670 

- Angulo, C. M., and Chang, W. S.C. The launch- 
ing of surface waves by a magnetic line source 179 

- Arman, A. N., Miranda, F. J., and Bishop, G. R. 
Progress in oil-filled cables and their accessories 
178, 609, 641 745 

- Ashworth, D. S., and Hammond, P. The calcu- 
lation of the magnetic field of rotating machines. 
Part 2—The field of turbogenerator end-windings 
177, 375, 396, 746 


Proceedings papers and monographs (contd.) 

- Atherton, D. P. The evaluation of the response of 
single-valued non-linearities to several inputs 618 

- Atherton, D. P. Stability of a feedback system 
containing a limited-field-of-view error detector 
179 

- Ayers, Sheila. A new type of piezoelectric flexural 
vibrator in the form of balanced cantilevers 119 

- Baden Fuller, A. J. Microwave propagation 
through round waveguide partially filled with 
ferrite 113, 567 

- Bain, W. C. Directional observations on delayed 
signals on an ionospheric forward-scatter circuit 
309, 311 

- Bain, W. C. The received-amplitude distribution 
produced by radio sources of random occurrence 
and phase 179 

+ Bain, W. C. Studies of ionospheric forward scat- 
tering using measurements of energy distribution 
in azimuth 309, 311 

- Ball, A. H., and Nethercot, W. Radio interference 
from ignition systems 310, 311 

- Barlow, H. E. M. Microwave Hail effect and the 
accompanying rotation of the plane of polarization 
113, 567 

- Benson, F. A., and Burdett, G. P. Comparison 
of argon, krypton and xenon as admixtures in 
neon glow-discharge reference tubes 38, 438, 
476, 567 

- Benson, F. A., and Chalmers, P. M. Impedance] 
frequency characteristics of glow-discharge 
reference tubes 238, 439, 476 

- Berceli, T. Design of cylindrical surface wave- 
guides with dielectric and magnetic coating 178, 
567 

- Beresford, A. N., and Asteraki,J.D. The problem 
of improving the British Instrument Landing 
System localizer for automatic landing 30, 38 

- Bhattacharyya, B. P. Describing-function expres- 
sions for sine-type functional non-linearity in 
feedback control systems 383, 567 

- Binns, K. J. The magnetic field and centring force 
of displaced ventilating ducts in machine cores 
179 

- Binns, K. J. Pole-entry flux pulsations 568 

- Biorci, G. Sign matrices and realizability of 
conductance matrices 567 

- Black, I. A. Factors affecting the behaviour of an 
electric arc under transient conditions 237, 567 

- Blundell, A. J., Garside, A. E., Hibberd, R. G., 
and Williams, I. Silicon power rectifiers 229, 
257, 518 

- Bohn, E. V. A critical discussion of the input of 
idealized mathematical antenna models 453 

- Bonenn, Ze’ev Frequency response of feedback 
relay amplifiers 567 

- Brailsford, F., and Burgess, J. M. Jnternal wave- 
form distortion in silicon-iron laminations for 
magnetization at 50c/s 311, 567 

- Bray, W. J. The standardization of international 
microwave radio-relay systems 173, 179 

- Broadbent, D., and Stanton, K. N. An analytical 
review of power-system frequency, time and 
tie-line control 179 

- Brown, J., and Jull, E. V. The prediction of aerial 
radiation patterns from near-field measurements 
616, 671 

- Brown, J., and Stachera, H. S. The launching of 
an axial cylindrical surface wave 453 


- Brown, J. L. Application of the theory of ortho- 


gonal polynomials in two variables to a multi-gain 
equivalent linearization problem 179 


- Bryant, P.R. The algebra and topology of electrical 


networks 179 


- Buckingham, G.S. Short-circuit ratings for mains 


cables 103, 135, 384 


- Butler, O. I., and Ahmad, V. A new form of 


crane-hoist control using a 3:1 pole-changing 
induction motor 231, 258, 384 


- Caldecote, The Rt. Hon. The Viscount. The 


future of electrics and electronics in aircraft 179 


JOURNAL I.E.E. 








Proce 





se of 

618 
stem 
ector 


tural 


ition 
with 


ayed 
cuit 


tion 
ence 


cat- 
tion 


nce 


the 
tion 





Proceedings papers and monographs (contd.) 

. Carter, G. W., Leach, W. I., and Sudworth, J. 
The inductance coefficients of a_ salient-pole 
alternator in relation to the two-axis theory 382, 
384 

. Casson, W., and Sheppard, H. J. Technical and 
economic aspects of the supply of reactive power 
in England and Wales 177, 377, 398, 746 

. Chakraborti, N. B. The generation of pulse-like 
functions by means of lumped equivalents of delay 
lines 617 

. Chalk, G. O. Electron-beam parametric amplifier 
for the 200 Me|s region 38 

. Chen, Kun-Mu, and King, R. W. P. A loop 
antenna coupled to a four-wire line 453 

. Cherry, E. M. Third-harmonic tuning of e.h.t. 
transformers 37, 179 

. Christiansen, W. N., Labrum, N. R., McAlister, 
K. R., and Mathewson, D. S. The crossed- 
grating interferometer: a new high-resolution radio 
telescope 32, 38 

. Civalleri, P. P. A direct procedure for the synthesis 
of resistive (n + 1)-poles 518 

. Clarricoats, P. J. B. Backward waves in wave- 
guides containing dielectric 384, 567 

. Clarricoats, P. J. B. A broadband waveguide 
junction containing dielectric 236, 567 

- Clarricoats, P. J. B. Propagation along unbounded 
and bounded dielectric rods. Part 1—Propagation 
along an unbounded dielectric rod 179 

- Clarricoats, P. J. B. Propagation along unbounded 
and bounded dielectric rods. Part 2—Propagation 
along a dielectric rod contained in a circular 
waveguide 179 

- Cohen, E., and Jenkins, R. O. The corona dis- 
charge and its application to voltage stabilization 
238, 441, 476 

- Cooke-Yarborough, E. H., and Barnes, R. C. M. 
Rapid methods for ascertaining whether the 
activity of a weak radioactive sample exceeds 
a predetermined level 179 

- Cox, E. H., and Martin, R. E. Radiocommuni- 
cation in the power industry 27, 57, 238 

- Cullen, A. L., and Staniforth, J. A. The launching 
of surface waves by an end-fire array of slots 
383, 567 

- Daglish, H. N. Electron emission from cold 
magnesium oxide 38 

- Daniels, A. R., and Pelly, B. R. A locus diagram 
to determine the complete starting performance 
of a 3-phase induction motor connected to a single- 
phase supply 746 

- Datta, M. Electricity supply in India and its future 
740, 746 

- Davies, J. B. An investigation of some waveguide 
structures for the propagation of circular TE modes 
618 

- Davis, R., and Cook, R. W. E. The surge corona 
discharge 179 

- Douce, J. L., and King, R. E. A self-optimizing 
non-linear control system 382 

+ Douce, J. L., and Leary, B. G.- A random pulse 
generator with variable mean rate 517, 567 

- Eastwell, B. A., and Schagen, P. Development of 
the banana tube 238, 611, 642, 670 

- Edels, H. Properties and theory of the electric arc 
111, 126 

- Egelstaff, P. A., Hay, H. J., Holt, G., Raffle, J. F., 
and Pickles, J. R. Phase control of rotors at 
high spinning speeds 28, 38 

- El-Koshairy, M. A. B., Khalifa, M., and Aboul- 
Makarem, F. Erosion of contacts by arcing 
111, 126 

- Enslin, N. C. Interconnected rotor induction 
motors 567 

- Ettinger, G. M. Some circuit applications of 
avalanche devices 452, 567 

- Farr, D. S., Hall, H. C., and Williams, A. L. A 
dynamic model for studying the behaviour of the 
overhead equipment used in electric railway 
traction 112, 374, 394, 618 


INDEX, 1961 


Proceedings papers and monographs (contd.) 

- Fatuzzo, E. Measurement of small, fast variations 
in complex permittivity at ultra-high frequencies 
747 

- Fraser, H. J., and Reece, W. V. P. An automatic 
electronic Nyquist plotter 566, 567 

- Freeman, K. G. Circuits for the banana-tube 
colour-television display system 237, 611, 642, 
671 

. Freeman, K. G., and Overton, B. R. Appraisal 
of the banana-tube colour-television display system 
237, 611, 642, 671 

- Furuskog, V., and Kennedy, G. F. The Aswan 
hydroelectric scheme 61, 126 

- Gabor, D., and Hill, P. C. J. Television band 
compression by contour interpolation 309, 311 

- Gabor, D., Wilby, W. P. L., and Woodcock, R. 
A universal non-linear filter, predictor and 
simulator which optimizes itself by a learning 
process 442 

- Gazzana-Priaroggia, P., Occhini, E., and Palmieri, 
N. A brief review of the theory of paper lapping 
of a single-core high-voltage cable 179 

- Gazzana-Priaroggia, P., Palandri, G. L., and 
Pelagatti, U. A. The influence of ageing on the 
characteristics of oil-filled cable dielectric 609, 
641, 745 

- Gibbings, D. L. H. A circuit for reducing the 
exciting current of inductive devices 309, 311 

- Gilbert, A. J. A method of measuring loss dis- 
tribution in electrical machines 382, 384 

- Glucharoff, T. Discrete analogue-computer com- 
pensation of sampled-data control systems 162, 
179 

- Glucharoff, T. The relation between discrete 
periodic inputs, the transfer function and the 
transient response of a system 384, 567 

- Godzinski, Z. The surface-impedance concept and 
the structure of radio waves over real earth 178, 
567 

- Gosland, L., and Parr, R. G., A basis for short- 
circuit ratings for paper-insulated cables up to 
11kV_ 104, 134, 384 

- Graham, R., Justice, J. W. H., and Oxenham, J. K. 
Progress report on the development of a photo- 
electric beam-index colour-television tube and 
system 113, 561, 567 

- Greig, J., and Sathirakul, K. Pole-face losses in 
alternators 179 

- Guile, A. E. The protection of high-voltage 
insulators from power-arc damage 230, 260, 518 

- Guile, A. E., Lewis, T. J., and Secker, P. E. The 
motion of cold-cathode arcs in magnetic fields 
311, 567 

- Gupta, P. P., and Davies, M. W. Humphrey 
Digital computers in power-system analysis 165, 
197, 618 

- Hakim,S.S. Mechanical forces indielectrics 618 

- Hallworth, R. P., and Heath, F. G. Semicon- 
ductor circuits for ternary logic 672 

- Hamer, R. Radio-frequency interference in multi- 
channel telephony f.m. radio systems 37, 38 

- Hancock, N. N., and Karakaraddi, B. H. The 
physical realization of induction-motor equivalent 
circuits 179 

- Hancock, N. N., and Taylor, P. L. The place of 
formal study in the postgraduate training of an 
electrical engineer 112, 301, 334, 618 

Harkness, S., and Wilkins, F. J. The design of an 
audio-frequency amplifier for high-precision 
voltage measurement 168, 195, 311 

- Harmuth, H. F. Audio communication with 
orthogonal time functions 179 

- Harris, I. A. The design of a noise generator for 
measurements in the frequency range 30-1250 Mc/s 
669, 671 

- Heaps, H.S. Optimum combination of pulse shape 
and filter to produce a signal peak upon a noise 
background 179 

- Heath, F. G., and Gribble, M. W. Chain codes 
and their electronic applications 179 


Proceedings papers and monographs (contd.) 

- Helliwell, B. S., Aldridge, E. E., and Barrett, J. A. 
The design of a wide-band transistor telephone 
repeater and its distortion performance 747 

- Henderson, J., Kennedy, G. F., and Wootton, 
K. J. Electrical aspects of Hunterston nuclear 
generating station 672 

- Henderson, J. G. A simple electrodynamic multi- 
plier using torque balance 383 

- Hill,J.J. Techniques for the calibration of standard 
current transformers up to 20kc/s_ 169, 195, 311 

- Hill, J. J., and Miller, A. P. The design and 
performance of high-precision audio-frequency 
current transformers 169, 195, 311 

- Hlawiczka, P. Theoretical and experimental 
analysis of the cavity maser 453 

+ Hockney, R. W., and Jeffries, T. O. The use of 
analogue computers in predicting the space-time 
behaviour of nuclear reactors 568, 742 

- Hoskins, R. F. Flow graphs, signal-flow-graphs, 
and graph determinants 747 

- Hoskins, R. F. Signal-flow-graph analysis and 
feedback theory 179 

+ Howden, H. Mechanical and manufacturing 
aspects of the banana-tube colour-television 
display system 237, 611, 642, 671 

+ Jackson, R. Optimum sampled-data control 38, 
567 

- Jackson, R. N. Colorimetry of the banana-tube 
colour-television display system 238, 611, 642, 
671 

- James, F. H. The effects of parasitic modulation 
on the accuracy of measurement of the Q-factor 
ofaresonator 176, 311 

- Jancke,G. The development of the 400kV network 
in Sweden 106, 126 

- John, M. N. A general method of digital network 
analysis particularly suitable for use with low- 
speed computers 166, 197, 618 

- Jones, D. A., and Leung, W. S. A theoretical 
and analogue approach to stray eddy-current loss 
in laminated magnetic cores 384, 567 

- Kao, K. C., and Harker, T. The calculation of the 
electric field for an infinite dielectric plate between 
two spherical electrodes 747 

- Kavanagh, R. J. A note on optimum linear multi- 
variable filters 237, 567 

- Kesavamurthy, N., and Rajagopalan, P. K. An 
analytical method taking account of saturation 
and hysteresis for evaluating the iron loss in solid- 
iron cores subjected to an alternating field 746 

- Kesavamurthy, N., and Rajagopalan, P. K. 
Effects of eddy currents on the rise and decay of 
flux in solid magnetic cores 517 

- Kitchen, F. A., Joy, W. R. R., and Richards, E. G. 
Some factors influencing 3cm radio-wave propa- 
gation oversea within and beyond the radio 
horizon 236, 311 

- Knight, H. de B., and Lord, J. Measurement of 
energy losses in a hydrogen-filled thyratron in 
modulator duty 449, 453 

- Koike, R. Recent advances in the use of coupled 
transmission lines as directional couplers 37, 38 

- Kuffel, E. The direct-voltage calibration of air- 
gaps ina uniform field and between spheres up 
to 25cm in diameter 112, 372, 393, 518 

- Kuffel, E. The effect of irradiation on the break- 
down voltage of sphere-gaps in air under direct 
and alternating voltages 372, 393 

- Kuffel, E. Influence of humidity on the breakdown 
voltage of sphere-gaps and uniform-field gaps 
112, 372, 393, 518 

- Kuffel, E., and Husbands, A. S. The influence of 
nearby earthed objects and of the polarity of the 
voltage on the direct-voltage breakdown of hori- 
zontal sphere-gaps 112, 372, 393, 518 

- Lait, J., and Hymans, A. J. The output spectral 
density of a detector operating on a f.m. c.w. 
radar signal in the presence of band-limited white 
noise 179 


793 





Proceedings papers and monographs (contd.) 
- Lane, J. A., and Evans, D. M. The design and 
performance of transverse-film bolometers in 
rectangular waveguides 37, 38 
- Lane, J. A., Froome, D. S., and McConnell, G. J. 
The construction and performance of an airborne 
microwave refractometer 452, 453 
- Lawrenson, P. J. The magnetic field of the end- 
windings of turbogenerators 177, 375, 396, 746 
- Lawrenson, P. J. A note on the analysis of the 
fields of line currents and charges 518 
- Leslie, W. H. P. Choosing transformer ratio-arm 
bridges 566, 567 
- Lewin, L. Diversity reception and automatic phase 
correction 454 
- Lewin, L. The part played by surface waves in the 
reflection at a ferrite boundary 113, 567 
- Lomax, R. J. Unstable electron flow in a diode 
179 
- Loosemore, W. R., and Dennis, J. A. The 
continuous measurement of thermal-neutron flux 
intensity in high-power nuclear reactors 444, 453 
- Lynn, J. W. The use of tensor densities in equiva- 
lent circuits for field problems 518 

Lynn, J. W., and Walshaw, M.H. Tensor analysis 
of a synchronous two-machine system 747 

McLean, F. C., Baker, H. W., and Colborn, C. H. 
The B.B.C. Television Centre and its technical 
facilities 672 

McLeish, C. W., and Burtnyk, N. The application 
of the interferometer to h.f. direction-finding 
565, 567 

McLeod, T. S., and Yallup, A. E. Electrical 
determination of moisture in paper 447, 453 

McPhun, M. K. Some advantages of silicon 
transistors in circuit design 566, 567 

- Madden, R. The indeterminacies of measurements 
using pulses of coherent electromagnetic energy 
179 

- Magnusson, R.I. Intermodulation noise in linear 

f.m. systems 454 
Mainer, O. E. Quantitative treatment of 3-phase 
brush-shifting series commutator motor 179 
- Mamak, R. S., and Laithwaite, E. R. Numerical 
evaluation of inductance and a.c. resistance 179 
- Meadows, R. W. Tropospheric-scatter observa- 
tions at 3480 Me|s with aerials of variable spacing 
452 
- Metson,G.H. The conductivity of oxide cathodes. 
Part 10—Spontaneous generation of negative ions 
310, 567 
- Metson,G.H. The conductivity of oxide cathodes. 
Part 12—lInfluence of strontium ion migration on 
matrix conductivity 617 
- Metson, G. H., and Batey, H. The conductivity 
of oxide cathodes. Part 11—Thermal stability of 
the alkaline-earth oxides 311, 567 

Metson, G. H., and Holmes, M. F. The con- 
ductivity of oxide cathodes. Part 9—Thermo- 
electric power 179 

- Midgley, D. A theory of receiving aerials applied 
to the reradiation of an electromagnetic horn 
616, 671 

Miles, J. G. Analysis of over-all stability of multi- 
machine power systems 617 

- Millen, D. J. Microwave spectroscopy 38 

Miller, C. H. Limits of accuracy in resistance 
measurements 747 

- Mills, J. An output prediction system to improve the 
performance of on—off and saturating control 
systems 616, 671 

- Monteath, G. D., Millard, G. H., and Whythe, 
D. J. Use of a high-gain television transmitting 
aerial in a populous area 38 

- Mukherji, K. G. Certain approaches to electro- 
magnetic field problems pertaining to dynamo- 
electric machines 236, 567 

- Mukhopadhyay, A. A method of determination 
of all the minimal forms of Boolean functions 747 


794 


Proceedings papers and monographs (contd.) 

- Murphy, R. H., and Nambiar, K. P. P. A design 
basis for silicon controlled rectifier parallel 
inverters 565, 567 

- Nag, B. R. Forced oscillation in an oscillator with 
two degrees of freedom 179 

- Nathan, A. Matrix analysis of constrained net- 
works 179 

- Nathan, A. A proof of the generalized topological 
Kirchhoff’s rules 453 


- Nathan, A. A proof of the topological rules of 


signal-flow-graph analysis 518 


- Newell, G. F., and Geddes, W. K. E. Tests of 


three systems for bandwidth compression of 
television signals 454 


- Newport, C. B., and Bell, D. A. The analysis of 


non-linear resonant circuits 178, 567 

- O'Dell, T. H. The magnetic excitation inside a 
cylindrical thin-film ferromagnet 179 

- Onodera, R. A new approach to Kron’s method 
of analysing large systems 179 

- Onodera, R. Topological synthesis of non- 
reciprocal resistance networks 113, 567 

- Ouyang, M. The mathematical basis of the 
absolute calibration of voltage dividers for the 
measurement of front-chopped impulse waves 
452, 518 

- Page, H. Aerials 562, 566 

- Pawley, E. L. E. B.B.C. sound broadcasting 
1939-60 308, 311 

- Pawley, E. L. E. B.B.C. television 1939-60 450, 
453 

- Peirson, G. F. The development of rural electri- 
fication 235, 238 

- Peters, L. Passive bistatic radar enhancement 
devices 454 

- Petrie, D. P. R., Bailey, R., Keith-Walker, D. G., 
Longley, H., and Chick, D. R. An experimental 
proton linear accelerator using a helix structure 
237, 567 

- Piggott, L. S. A theory of the operation of cylin- 
drical induction motors with squirrel-cage rotors 
747 

- Pressey, B. G., Ashwell, G. E., and Hargreaves, J. 
The phase variation of very-low-frequency waves 
propagated over long distances 176, 179 

- Prigmore, B. J. Temperature rises in electrical 
machines with sustained variations in load and 
speed 179 

- Radway, E. R. Some notes on the electrical 
requirements of general-cargo docks 304, 330, 
384 

- Ravenscroft, J. The determination of the electrical 
characteristics of an arc furnace 163, 200, 238 

- Rawcliffe, G. H., and Fong, W. 
induction motors 564, 618 

- Rayner, G. H., and Ford, L. H. Improvements 
in the precision measurement of capacitance 171, 
195 

- Ream, N. A method of calculating the transfer 
functions of ladder networks 113, 567 

- Reynolds, F. H. The potential distribution and 
thermionic current between parallel plane emitters 
179 

- Robinson, B. J. Theory of variable-capacitance 
parametric amplifiers 671 

- Rogal, B., and Cullen, A. L. Wide-band coupling 
systems between a waveguide and a transmission 
line 310, 567 

- Rudd, D. A general theory of depreciation of 
engineering plant 302, 328, 618 

- Rushton, J. The fundamental characteristics of 
pilot-wire differential protection systems 565,618 

- Sandor, A. Emission from miniature hollow 
cathodes 38 

- Sandor, A. Pressed-oxide nickel-matrix cathode 
below apertured electrodes 38 

- Schagen, P. The banana-tube display system: a 
new approach to the display of colour-television 
pictures 238, 611, 642, 670 


Speed-changing 


Proceedings papers and monographs (contd.) 

- Schwarz, K. K. The design and performance of 
high- and low-voltage terminal boxes 616 

- Sharpe, C. B. An alternative derivation of Orloy’s 
synthesis formula for non-uniform lines 672 


- Shearman, E. D. R. An investigation of the 
usefulness of back-scatter sounding in the operation 
of h.f. broadcasting services 112, 306, 330 

- Shurmer, H. V. Crystal detectors to cover the 
frequency band 26-40Gc|s 669, 671 

- Singh, A., and Rao, R. A. An analysis of a 
cylindrical cavity with radial vanes 565, 567 

- Smith, F. G. R&.F. switching circuits and hybrid- 
ring circuits used in radio astronomy 172, 179 

- Somerville, M. J., and Turnbull, G. F. Design of 
an accurate simulator for sampled-data systems 
670 

- Steven, R. E. An experimental effective value of 
the quadrature-axis synchronous reactance of a 
synchronous machine 746 

- Stevens, W. R., and Ferguson, H. M. A survey 
of street lighting and its future 100, 135, 238 

- Strait, B. J., and Cheng, D. K. Microwave 
magnetic-field measurements by a modulated 
scattering technique 670 

- Taylor, E. D., Berger, B., and Blaylock, G. 
Measured and electrical-model characteristics 
of buildings heated by floor thermal storage 380, 
384 

- Tharmalingham, K. The impulse response of a 
number of identical circuits in cascade 113, 567 

- Thomas, D. R. W. Probabilities of interference 
with mobile field radio derived from a field- 
strength survey at 59Mcjs 310, 311 

- Tucker, D. G. Space—frequency equivalence in 
directional arrays 671 

- Venkateswaran, S. An invariant stability factor 
and its physical significance 568 

- Walker, P. A. W., and Aldred, A. S. Frequency- 
response analysis of displacement governing in 
synchronous power systems 311, 567 

- Walsh, J. W. T., Barnett, W., Berry, R. G., and 
Preston, J. S. Units and standards of light 
maintained at the National Physical Laboratory, 
1915-60 379, 384 

- Walshaw, M. H., and Lynn, J. W. A hunting 
analysis of a permanent-magnet alternator and 
a synchronous motor 384, 567 

- Watts, D. G. A general theory of amplitude 
quantization with application to correlation 
determination 672 

- Webb, C. E. The stability of permanent magnets 
39, 567 

- Weedy, B. M. The determination of the transient 
temperature distribution in a_ turbo-alternator 
rotor by means of an analogue 617 

- Welsby, V. G. The signallnoise gain of ideal 
receiving arrays 568 

- West, J. C., Douce, J. L., and Leary, B. G. Fre- 
quency spectrum distortion of random signals in 
non-linear feedback systems 179 

- West, J. C., and Hesmondhalgh, D. E. The 
analysis of thick-cylinder induction machines 671 

- Williams, D., and Bisby, H. Aerial survey of 
terrestrial radioactivity 446, 453 

- Williams, F. C., Laithwaite, E. R., Eastham, J. F., 
and Farrer, W. Brushless variable-speed induc- 
tion motors using phase-shift control 25, 56, 238 

- Williams, F. C., Laithwaite, E. R., Eastham, J. F., 
and Piggott, L. S. The logmotor—a cylindrical 
brushless variable-speed induction motor 25, 56, 
238 

- Williams, F. C., and Mamak, R. S. Electro- 
magnetic forces in slotted structures 453 

- Woodrow, R. A. Limitations on _ realizable 
response shapes for certain wide-band bandpass 
amplifier circuits 179 

- Woods, D. A coaxial-connector system for pre- 
cision r.f. measuring instruments and standards 
176, 179 


JOURNAL I.E.E. 








Proce 


Prod 


Prof 
Prog 
Proj 
Prop 


Prot 
Prot 


Pure 


Que 


Rad 
Rad 


Rad 
Rad 
= 
e Cc 
- Py 
Rad 
Rad 
Rad 


Rad 
Rad 
Rad 
Rad 
Rad 


Rad 


Rail 
Rail 


Rat 


IN 





2 of 
fa 


vey 


ave 
ited 


Id- 





Proceedings papers and monographs (contd.) 

. Woods, D. The concept of equivalent source e.m.f. 
and equivalent available power in signal-generator 
calibration 36, 38, 177, 515, 532 

. Woods, D. Precision instruments for coaxial line 
measurement up to 4Gc/s 532, 566 

. Wright, A. Limitations of distance-type protective 
equipment when applied to long extremely-high- 
voliage power lines 179 

- Young, L. Transitional electrical units 311, 567 

. Zawels, J. Travelling-wave analysis of generalized 
networks 38, 567 

Proceedings, The 

- Appeal for back numbers of 766 

. Communications: Submission of 391, 768 

- Contents of current issues of (see Contents and 
Journal digest: In The Proceedings) 

- Papers: Submission of 471, 638 

- Review of (see Review) 

- Supplements to: Publication of 471 

Process control, transducers in by A. B. Tavendale 
542 

Producers and Distributors of Electrical Energy, 
International Union of (see U.N.1I.P.E.D.E.) 

Producteurs et Distributeurs d’Electricité de Belgique, 
Fédération Professionnelle des: Publications of 
684 

Professional engineers, report on education and 
training of (EUSEC): Publication of 765 

Progress reviews 235, 308, 450, 562 

Project TSX 596 

Propeller phase-synchronizing system by C. Heys 
337 

Protection of h.v. insulators by A. E. Guile 230 

Protection of transmission and distribution lines con- 
taining series capacitors by J. L. Hamlin 278 

Pure and applied science by E. G. Cullwick 720 


Q 


Queensland Oversea Committee: Reports from 138, 
536, 699 


R 


Radar echoes from the Moon 10 

Radiation protection, advanced courses in: An- 
nouncement of 130, 582 

Radiation regulations: Publication of, by Ministry of 
Labour 327 

Radio Engineers, Institute of 

- Consolidation of A.I.E.E. and I.R.E. 737 

- Co-operation with LE.E. 607 

- Professional Group on Electronic Computers: 
Members of I.E.E. invited to become affiliated 
with 471 

Radio Interference Committee: Appointment on 
390 

Radio-link tower 192 

Radio-proximity fuse amplifiers, mechanized produc- 
tion of by R. W. Woodham and N. W. Sykes 
727 

Radio Research Station 1960 488 

Radio telescopes (large) by A. Hewish 593 

Radio valve data: Publication of 7th edition of 629 

Radiocommunication in the power industry by E. H. 
Cox and R. E. Martin 27 

Radley, Sir Gordon: Proposal of vote of thanks to 
R. F. Woolmer for Kelvin Lecture 363 

Radway, E. R. Electrical requirements of general- 
cargo docks 304 

Raffle, J. F., Pickles, J. R., Egelstaff, P. A., Hay, H.J., 
and Holt, G. (see Egelstaff, P. A.) 

Railway modernization, conference on 53, 129, 364 

Railway-traction rectifier equipments by K. Gunary 
34 

Ratcliffe, J. A. Lecture entitled Experimental 
investigation of space 253, 472, 738 

Ravenscroft, J. Electrical character of an arc furnace 
163 


INDEX, 1961 


Rawcliffe, G. H., and Sowter,G. A. V. Opening of 
discussion on Training for research 194 

Rayner, G. H., and Felton, A. 

- Accuracy in a.c. measurements 141 

- Lecture entitled Precision measurement to Measure- 
ment and Control Section 195 

Rayner, G. H., and Ford, L. H. Capacitance 
measurement 171 

Reactive-power supply by W. Casson and H. J. Shep- 
pard 377 

Reading District Meetings: Reports of 137, 195, 399, 
776 

Recent research in thermionics: Lecture to Electronics 
and Communications Section by G. H. Metson: 
Report of 198 

Reciprocal arrangements with engineering institutions 
oversea 254, 637 

Record amount of generating plant 99 

Regional Advisory Council for Technological Educa- 
tion (London and Home Counties), Electrical 
Engineering Advisory Committee: Nomination 
of representatives on 580 

Regional Council for Further Education for the South 
West, Northern Area and Southern Area Engi- 
neering Advisory Sub-Committees: Nomination 
of representatives on 580 

Register of members: Notification of changes of 
address 128, 326, 530, 693 

Regulations for the Electrical Equipment of Aircraft 
(see Aircraft) 

Regulations for the Electrical Equipment of Build- 
ings (see Wiring Regulations) 

Regulations for the Electrical Equipment of Ships 
(see Ships) 

R.E.M.E., lecture on: Announcement of 531 

Report, Annual, 1960-61 414 

Reports, E.R.A. 120, 321, 462, 628, 682, 748 

Representatives of The Institution on other bodies 
70 (see also Appointments and nominations) 

Research (current) at the Electrical Research Asso- 
ciation 300 

Research in Nuclear Science, National Institute for: 
Publication of third annual report of 121 

Research, 1961 Waverley Gold Medal Essay Com- 
petition: Entries invited for 327 

Research reactors discussed in Vienna 718 

Research Scholarships: Awards of 637 

Research, training for: Report of discussion on 194 

Retired members and those of long standing: Waiving 
of subscriptions of 391, 768 

Review of the Proceedings, Parts A and B_ 25, 100 
(see also Journal digest and Proceedings papers 

and monographs) 

- Analogue computer for coal-flow simulation by E. G. 
Anderson 36 

- Brushless variable-speed induction motors by F. C. 
Williams, E. R. Laithwaite, J. F. Eastham, L. S. 
Piggott and W. Farrer 25 

- Coupled transmission lines as directional couplers by 
R. Koike 37 

-, Electric arc, the by H. Edels_ 111 

- Electrical analogue for heat waves by R. T. Ack- 
royd, J. Houston, J.W. Lynn and E.Mann 37 

- Erosion of contacts by arcing by M. A. B. El- 
Koshairy, M. Khalifa and F. Aboul-Makarem 
111 

- 400kV network in Sweden by G. Jancke 106 

- Fully automatic aircraft-landing approach by J. M. 
Walker 108 

- High-resolution radio telescope by W. N. Christian- 
sen, N. R. Labrum, K. R. McAlister and D. S. 
Mathewson 32 

- Improved I.L.S. localizer by A. N. Beresford and 
J. D. Asteraki 30 

- Phase control of rotors at high spinning speeds by 
P. A. Egelstaff, H. J. Hay, G. Holt, J. F. Raffle 
and J. R. Pickles 28 

- Radiocommunication in the power industry by E. H. 
Cox and R. E. Martin 27 

- Railway-traction rectifier equipments by K. Gunary 
34 


Review of the Proceedings, Parts A and B (contd.) 

- R.F. interference in f.m. system by R. Hamer 37 

- Rising service, the by B.G. Cryer 109 

- Short-circuit ratings for cables up to 11kV by L. 
Gosland and R.G. Parr 104 

- Short-circuits in mains cables by G. S. Buckingham 
103 

: Signal-generator calibration by D. Woods 36 

- Street lighting and its future by W. R. Stevens and 
H. M. Ferguson 100 

- Training of oversea graduate engineers by W. Abbott 
31 

- Transverse-film bolometer by J. A. Lane and D. M. 
Evans 37 

- Tuning of e.h.t. transformers by E. M. Cherry 37 

Reviews, electrical engineering 

+ Accuracy in a.c. measurements 141 

- Airfield lighting: visual-glide-path indicator system 
81 

- Flameproof electrical equipment 589 

- Metal and semiconductor rectifiers 649 

- Mine winding equipment 489 

- Series capacitors in transmission systems 713 

- Transducers in process control 542 

Rhodes, J., and Franklin, R. H. (see Franklin, R. H.) 

Richards, T. L., and Bailey, J. C. (see Bailey, J. C.) 

Richardson, P. Award of Graduate and Student 
Premium 530 

Richest alchemy 7\1 

Rising service (the) by B. G. Cryer 109 

River Thames crossing by overhead power link 608 

Robbins, R. C., Wallis, C., Wilde, R. W., and 
Davies, B. J. (see Davies, B. J.) 

Roberts, T. J. Award of Graduate and Student 
Premium 530 

Robinson, F. J., Cleaver, R. F., and Sothcott, P. (see 
Cleaver, R. F.) 

Robinson, J. E. L. Address as Chairman (1960-61) 
of Supply Section 14 

Robinson (J. S.) Memorial Fund Scholarship: 
Award to R. I. Houston 637 

Rogers, E. C., and Skipper, D. J. Award of John 
Snell Premium 530 

Rome Air Development Center: Publication of 577 

Royal Aeronautical Society: Joint meeting with 
LE.E. 397 

Royal Aircraft Establishment: Report of Open Day 
411 

Royal Institution of Great Britain: Publications of 
122, 321 

Royal Navy, electrical engineering in the by Sir 
Hamish MacLaren 2 

Royal Society 

- British National Committee for Scientific Radio: 
Nomination of representative on 127 

- Declaration on fair copying of scientific informa- 
tion 52 

Rudd, D. Depreciation of engineering plant 302 

Rules for the Approval of Electrical Equipment, 
International Commission on: Publications of 
685 

Russian supplement to Elsevier's dictionary of elec- 
tronics and waveguides: Publication of 321 

Ryle, M. Second Baird Memorial Lecture on 
Exploring the universe with radio waves: An- 
nouncement of 255 


S 


Saaler bequest 144 

St. Helens Technical College: Nomination of repre- 
sentative on Governing Body of 470 

Salle, A., Clemens, F. A., Masure, J., van Goethem, 
J., and Adelaar, H. H. (see Adelaar, H. H.) 

Salomons Scholarship: Award to A.L. Manson 637 

Sandwich courses, inquiry into 359 

Satellite communication 487 

Satellites, Anglo-American 739 

Satellites for radiocommunication 9 

Say, M. G. Technical education in Scotland 436 


795 





Scarr, R. W. A., and Chaplin, G. B. B. Opening of 
Electronics and Communications Section discus- 
sion on Tunnel-diode applications and circuitry 
199 

Schagen, P., Jackson, R. N., Eastwell, B. A., Free- 
man, K. G., Howden, H., and Overton, B. R. (see 
Freeman, K. G.) 

Scholarships: Awards of 637 

Scholarships, Shrivenham: Announcement of 769 

Science Museum Library, photoprint service 53 

Scientific information: Declaration on fair copying of 
52 

Scientific manpower in the next decade, Britain's 
demand for 717 

Scientific material, oral presentation of: Article based 
on lecture to Electronics and Communications 
Section, by A. Clow 16 

Scientific research, use of film in: Investigation into 
54 

Scientists and technologists: Numbers of 270 

Scotland, technical education in by M. G. Say 436 

SCOT-ICE telephone cable: Laying of 726 

Scott Medal, Scroll and Award: Presentation to F. C. 
Williams 56 

Scottish Centre 

- Address by Chairman, 1961-62: Article based on 
720 

- Annual General Meeting: Report of 481 

- de Villiers, J. H. P.: Presentation to 64 

- Edinburgh Dinner: Report of 331 

- Electronics and Measurement Group: Report of 
symposium on instrumentation and control of 
nuclear reactors 281 

- Glasgow Dinner-Dance: Report of 64 

- Meetings: Reports of 332, 696 

- Spring Meeting: Report of 482 

Scottish Electrical Training Scheme: Report of Sth 
annual conference of 663 
Scottish Electronics and Measurement Group 
- ‘Electronics in action’ exhibition: Report of 695 
- Instrumentation and control of nuclear reactors: 
Report of symposium on 281 
Screw-thread practice 538 
Section Chairmen’s Addresses (1960-61): Summaries 
of 12 
Section Committees (1961-62) 468, 701 
Self-adaptive control systems: Report of discussion 
on 328 

Semiconductor abstracts: Publication of 576 

Senn, G., and Siglin, P. W. (see Siglin, P. W.) 

Series capacitors in transmission systems by R. O. M. 
Powell 713 

SETS conference 1961: Report of 663 

Sextils, les. Nouvelle méthode de calcul graphique by 
P. Dejussieu-Pontcarral: Publication of 684 

Sharpe, A. K., and Belsham, D.J. Award of Mervyn 
J. P. O’Gorman Memorial Fund Scholarship 
637 

Shearman, E. D. R. Back-scatter sounding in h.f. 
broadcast services 306 

Sheffield Graduate and Student Section: Report of 
meeting of 131 

Sheffield Sub-Centre 

- Annual Dinner-Dance: Report of 400 

- Christmas Lecture: Report of 131 

- Meetings: Reports of 131 

Sheppard, H. J., and Casson, W. (see Casson, W.) 

Ships, Regulations for the Electrical Equipment of 

- Committee on: Appointment of representatives on 
529 

- 4th edition of: Publication of 546 

Short-circuit calculations (simplified): Publication of 
120 

Short-circuit ratings for cables up to 11kV by L. 
Gosland and R.G. Parr 104 

Short-circuits in mains cables by G. S. Buckingham 
103 

Shrivenham Scholarships: Announcement of 769 

Siglin, P. W., and Senn, G. Courier communication 
satellite 504 


796 


Signal-generator calibration by D. Woods 515 

Silicon carbide, conference on: Publication of pro- 
ceedings of 686 

Silicon power rectifiers by A. J. Blundell, A. E. Gar- 
side, R. G. Hibberd and I. Williams 229 

Simmons, B. D., Harris, L. R. F., Mann, V. E., 
Ward, P. W., Knight, R. G., Martin, A. D., and 
Peddle, E. A. R. (see Harris, L. R. F.) 

Simulation of intelligence: Lecture to Measurement 
and Control Section by D. M. MacKay: Report 
of 479 

Sinclare, P. H., and Grimsdale, R. L. (see Grimsdale, 
R. L.) 
Single-phase induction motor, the action of the by 
F. C. Williams and E. R. Laithwaite 550 
Skipper, D. J., and Rogers, E. C. (see Rogers, E. C.) 
Slough College of Further Education, Engineering 
Advisory Committee: Nomination of represen- 
tativeon 691 

Small-signal modulators, the use of mesa diodes in 
by G. G. Haigh 497 

Smart, D. L., and Carruthers, R. (see Carruthers, R.) 

Smith, F. G. Circuits used in radio astronomy 
172 

Smith-Rose, R. L. 

- Nomination as a Vice-President 253 

- Southern Electronics and Control Group: Atten- 
dance at Inaugural Meeting of 774 

Snell (John) Premium: Award to E. C. Rogers and 
D. J. Skipper 530 

Snowy Mountains Hydro-Electric Authority: Publi- 

cation of 751 

Société des Ingénieurs Civils de France, British 
Section of: Joint meeting with I.E.E. 775 

Solar energy 606 

Solar energy technology: 1954-1959: Publication of 
577 

Some recent books 41, 114, 181, 241, 314, 457, 520, 
572, 622, 673, 754 

- Adler, R. B., Chu, L. J.,and Fano,R.M. Electro- 
magnetic energy transmission and radiation 41 

- Aigrain, P. R., Coelho, R. J., and Ascarelli, G. 
Electronic processes in solids 622 

- Ankenbrandt, F. L. (Editor) Electronic maintain- 
ability—Vol.3 457 

- Argyris, C. Understanding organizational behavior 
572 

- Armitage, M. D. Basic principles of electronics 
and telecommunications 754 

- Armytage, W. H.G. A social history of engineer- 
ing 457 

- Atabekov, G. I. The relay protection of high 
voltage networks 181 

+ Baghdady, E. J. (Editor) Lectures on communica- 
tion system theory 622 

+ Baldwin,C.T. Fundamentals of electrical measure- 
ments 754 

- Bartee,T.C. Digital computer fundamentals 181 

- Bartenstein, R., and Langrehr, L. (Editors) Die 
400 kV-Fors.hungsanlage Rheinau. Teil 3—Stér- 
pegelmessung und Anderes 457 

- Benedikt, O. The autodyne—a_ new electrical 
machine 114 

- Bennett,W.R. Electrical noise 241 

- Beranek, L. L. (Editor) Noise reduction 457 

- Bernstein, J. Video tape recording 241 

- Bershader, D. (Editor) The magnetodynamics of 
conducting fluids 242 

- Bibbero, R. J. Dictionary of automatic control 
114 

- Birks, J. B. (Editor) Modern dielectric materials 
458 

- Birks, J. B., and Hart J. (Editors) Progress in 
dielectrics—Vol.3 458 

- Booth, A. D. (Editor) Progress in automation— 
Vol. 1 41 

- Borden, P. A., and Mayo-Wells, W. J. Telemeter- 
ing systems 41 

- Brown, B. M. The mathematical theory of linear 
systems 754 

- Brown, W. Exploration in management 181 


- Flores, I. 
- Fradin, A. Z. Microwave antennas 461 
- Friedland, B., Wing, O., and Ash, R. Principles 


Some recent books (contd.) 

- Bryant,P.R. The algebra and topology of electrical] 
networks 179 

- Budden, K. G. Radio waves in the ionosphere 
459 

- Budden, K. G. The waveguide mode theory of 
wave propagation 754 

+ Bukstein, E. Digital counters and computers 242 

- Buxton, C. R., and Jackson H. S. Translation 
from Russian for scientists 182 

- Cadoff, I. B., and Miller, E. (Editors) Thermo. 
electric materials and devices 242 

- Cahen, G., and Treille, P. Nuclear engineering 
755 

- Carr, L. H. A. The testing of electrical machines 
42 

- Champeix, R. Physique et technique des tubes 
électroniques—Vol.2 314 

- Chapin, N. Programming computers for business 
applications 755 

- Chase, R.L. Nuclear pulse spectrometry 572 

+ Cherry, E. C. (Editor) Information theory 755 

- Clark, D. E., and Mead, H. J. Electronic, radio 
and microwave physics 573 

+ Clarke, N. (Editor) A physics anthology 42 

- Clarricoats, P. J. B. Microwave ferrites 622 

- Collin, R. E. Field theory of guided waves 314 

- Cornelius, P. Electrical theory on the Giorgi 
system 314 

- Crowhurst, N. H. High fidelity sound engineering 
459 

- Cutler, P. Electronic circuit analysis. Vol. ]— 
Passive networks 182 

- Davies,G.L. Magnetic tape instrumentation 573 

- Davis, S. A., and Ledgerwood, B. K. Electro- 
mechanical components for servomechanisms 755 

- Del Toro, V., and Parker, S. R. Principles of 
control systems engineering 182 

- Delavenay, E. An introduction to machine transla- 
tion 573 

- Dennis, J. B. Mathematical programming and 
electrical networks 43 

- Derry, T. K., and Williams, T. I. A short history 
of technology 315 

- Désirant, M., and Michiels, L. J. (Editors) Solid 
state physics in electronics and telecommunica- 
tions 183 


- Dillenburger, W. Fernsehmesstechnik 182 
- Dresner, L. Resonance absorption in nuclear 


reactors 459 


- Drummond, J. E. (Editor) Plasma physics 573 

+ Druzhinin, G. V. Time relays 755 

- Dukes, J. M.C. Printed circuits 460 

- Dummer, G. W. A., and Blackband, W.T. Radio 


and electronic components. Vol. 5—Wires and 
r.f. cables 460 


- Dummer, G. W. A., and Griffin, N. Electronic 


equipment reliability 43 


- Egli, P. H. (Editor) Thermoelectricity 184 
- Evans, G. W., and Perry, C. L. Programming and 


coding for automatic digital computers 756 


- Fagot, J., and Magne, P. Frequency modulation 


theory: application to microwave links 756 


- Falk, R. The business of management 574 
- Fich, S., and Potter, J. L. Theory of a.c. circuits 


183 


- Fifer, S. Analogue computation—Vols. 1-4 460 
. Fitchen, F. C. Transistor circuit analysis and 


design 43 
Computer logic 574 


of linear networks 756 


- Gartner, W.W. Transistors: principles, design and 


applications 520 


- Gibson, A. F., Kréger, F. A., and Burgess, R. E. 


(Editors) Progress in semiconductors—Vol. 5 
184 


- Glasstone, S., and Lovberg, R. H. Controlled 


thermonuclear reactions 315 
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. Glueckauf, E. (Editor) Atomic energy waste: its 
nature, use and disposal 520 

. Goldsmid, H. J. Applications of thermoelectricity 
315 

. Goodman, R. (Editor) Annual review in automatic 
programming—Vol. 2 756 

. Gray, L. F., and Graham, R. Radio transmitters 
316 

. Gray, P. E. The dynamic behaviour of thermo- 
electric devices 520 

. Greiner, R. A. Semiconductor devices and appli- 
cations 673 

. Gridley, J. H. (Editor) High voltage distribution 
practice 673 

. Gvozdover, S. D. Theory of microwave valves 
520 

. Hacon, R. J. Management training: aims and 
methods 521 

. Haine, M. E. The electron microscope 521 

. Halbleiter-Bauelemente in der Messtechnik— 
Vol.7 522 

. Hancock, J.C. An introduction to the principles of 
communication theory 673 

. Hansford, R. F. (Editor) Radio aids to civil 
aviation 43 

. Harper, C. A. Electronic packaging with resin 
574 

. Harrington, R. F. Time-harmonic electromagnetic 
fields 522 

. Harwell, G. C. Technical communication 184 

- Haus, H. A., and Penhune, J.P. Case studies in 
electromagnetism 574 

- Hennie, F. C. Iterative arrays of logical circuits 
757 

. Hilsum, C., and Rose-Innes, A. C. Semiconduct- 
ing III-V compounds 674 

- Hinkel, K. Magnetrons 575 

. Hiscock, S. A. Lead and lead alloys for cable 
sheathing 674 

- Howard, R. A. Dynamic programming and 
Markov processes 44 

- Howe, R. M. Design fundamentals of analog com- 
puter components 623 

. Hughes, W.L. Nonlinear electrical networks 316 

- Ipsen, D. C. Units, dimensions, and dimensionless 
numbers 243 

- Jasik, H. (Editor) Antenna engineering handbook 
757 

- Jay, K. Nuclear power 757 

- Jennison, R. C. Fourier transforms 758 

- Jolly, W. P. Physics for electrical engineers 757 

- Jones, D. S. Electrical and mechanical oscillations 
$22 

- Jones, E. Haydn Audio frequency engineering 
522 

- Josephson, M. Edison 523 

- Joyce, M. V., and C arke, K.K. Transistor circuit 
analysis 758 

- Kemp, P. The dielectric circuit 243 

- King, R. W. P., and Wu, T. T. The scattering and 
diffraction of waves 44 

- Knebel, K. Telegraphen-Land-und-Seekabel Fern- 
sprech-Seekabel 675 

- Koenig, H. E., and Blackwell, W. A. Electro- 
mechanical system theory 758 

- Korn, G. A., and Korn, T. M. Mathematical 
handbook for scientists and engineers 523 

- Kowalski, S. J. An introduction to electrotech- 
nology 243 

» Ku, Y. H. Transient circuit analysis 759 

: Kurnosova, L. V. (Editor) Artificial Earth-satel- 
lites—Vols. 1 and2 45 

- Landau, L. D., and Lifshitz, E. M. Electro- 
dynamics of continuous media 244 

- Langmuir, R. V. Electromagnetic fields and waves 
461 

- Laurila,S. Electronic surveying and mapping 675 

- Laut, V. N., and Lyubovich, L. A. The cathode 
ray tube memory of the high-speed electronic com- 
puter of the U.S.S.R. Academy of Sciences 45 
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- Leeds, H. D., and Weinberg, G. M. Computer 





progr Sund ls 675 


- Leondes, C. T. (Editor) Computer control systems 


technology 759 


. LePage, W.R. Complex variables and the Laplace 


transform for engineers 524 


- Leverhulme Study Group to the British Associa- 


tion for the Advancement of Science The com- 
plete scientist 317 


- Linvill, J. G., and Gibbons, J. F. Transistors and 


active circuits 673 


. Livshits, A. L. The electro-erosion machining of 


metals 185 


- Lynch, W. A., and Truxal, J. G. Introductory 


system analysis 623 


. Lynn, G. E., Pula, T. J., Ringelman, J. F., and 


Timmel, F. G. Self-saturating magnetic ampli- 
fiers 46 


- McCleery, D. K. Introduction to transients 676 
-. McKinley, D.W.R. Meteor science and engineer- 


ing 676 


. Magner, T. F. Manual of scientific Russian 316 
. Marcus, J. La modulation de fréquence 316 
- Mariner, P. F. Introduction to microwave practice 


759 


. Marton, L. (Editor) Advances in electronics and 


electron physics—Vol. 12 461 


. Marton, L. (Editor) Advances in electronics and 


electron physics—Vol. 13 523 


. Marton, L. (Editor) Advances in electronics and 


electron physics—Vol. 14 675 


. Meerov, M. V. Introduction to the dynamics of 


automatic regulating of electrical machines 623 


- Megla,G. Vom Wesen der Nachricht 317 
- Menzel, D. H. (Editor) The radio noise spectrum 


624 


- Meyerhoff, A. J. (Editor) Digital applications of 


magnetic devices 676 


- Mills, M. M., Biehl, A. T., and Mainhardt, R. 


(Editors) Modern nuclear technology 624 


- Mishkin, E., and Braun, L., Jun. (Editors) Adap- 


tive control systems 625 


- Moon, P., and Spencer, D. E. Field theory for 


engineers 624 


- Moon, P., and Spencer, D. E. Foundations of 


electrodynamics 317 


- Moore, R. K. Travelling-wave engineering 115 
- Oettinger, A. G. Automatic language translation 


677 


- Okress, E. (Editor) Crossed-field microwave 


devices—Vols. 1 and2 677 


- Pearson, F. J., and Osborne, R. R. Practical 


nucleonics 318 


- Penfield, P., Jun. Frequency—power formulas 677 
- Pfeiffer, P. E. Linear systems analysis 524 
- Polydoroff, W. J. High-frequency magnetic 


materials: their characteristics and principal 
applications 626 


- Povejsil, D. J., Raven, R. S., and Waterman, P. 


Airborne radar 524 


- Proceedings of the international conference on 


information processing, Unesco, Paris, 15-20 
June 1959 44 


- Putley, E. H. The Hall effect and related pheno- 


mena 318 


- Ralston, A., and Wilf, H. S. (Editors) Mathe- 


matical methods for digital computers 114 


- Redish, K. A. An introduction to computational 


methods 677 


- Reed,M.B. Foundation for electric network theory 


679 


- Reeves, E. A. (Editor) The uses of electricity in the 


oil industry 115 


- Reich, H. J. Functional circuits and oscillators 


760 


- Reyner, J. H. The universe of relationships 185 
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- Reza, F.M. An introduction to information theory 


678 


- Ridenour, L. N., and Nierenberg, W. A. (Editors) 


Modern physics for the engineer 625 


- Roberts, J. High frequency applications of ferrites 


115 


- Rodenhuis, E. Hi-fi amplifier circuits 115 
- Rogers, A. E., and Connolly, T. W. Analog com- 


putation in engineering design 244 


- Rumpf, K. H. Bawelemente der Elektronik 116 
- Sampson, H. (Editor) World railways 1960 116 
- Schlicke, H. M. Essentials of dielectromagnetic 


engineering 524 


- Schuisky, W. Berechnung Elektrischer Maschinen 


525 


- Schwartz, S. (Editor) Selected semiconductor 


circuits handbook 116 


- Scott, N. R. Analog and digital computer techno- 


logy 244 


+ Scott, R. E. Linear circuits—Vols. 1 and2 319 
- Scott, W. T. The physics of electricity and mag- 


netism 116 


- Seifert, W. W., and Steeg, C. W., Jun. (Editors) 


Control systems engineering 319 


- Seshu, S., and Reed, M. B. Linear graphs and 


electrical networks 525 


- Shire, E. S. Classical electricity and magnetism 


244 


- Shotter, G. F., and Tagg, G. F. IJnduction-type 


integrating meters 245 


- Simpson, P.G. Induction heating 525 
- Smyth, C. N. (Editor) Medical electronics 117 
- Somerville, R. The Savoy—manor: hospital: 


chapel 117 


- Soohoo, R. F. Theory and application of ferrites 


526 


+ Stacy, R. W. Biological and medical electronics 


117 


- Stanley, A. A backroom boy 118 

- Stewart, J. L. Fundamentals of signal theory 245 
- Strauss, L. Wave generation and shaping 118 

- Summerfield, M. (Series Editor) Progress in astro- 


nautics and rocketry—Vols. 3,4 and 5 678 


- Swedish 380kV system, the 46 
- Swenne,C. M. Thyratrons 118 
- Syski, R. Jntroduction to congestion theory in 


telephone systems 47 


- Takahasi, H., and Kiyasu-Zen’iti (Editors) Para- 


metron 319 


+ Tatarski, V. 1. Wave propagation in a turbulent 


medium 760 


- Taylor, P. L. Servomechanisms 46 
+ Thaler, G. J., and Brown, R. G. Analysis and 


design of feedback control systems 246 


- Thring, M. W. (Editor) Nuclear propulsion 626 
- Tillman, J. R., and Roberts, F. F. An introduction 


to the theory and practice of transistors 526 


- Timoshenko, S.P. Engineering education in Russia 


185 


- Townes, C. H. (Editor) Quantum electronics 119 
+ Tsukkerman, I. I. Electron optics in television 


320 


- Valdes, L. B. The physical theory of transistors 


679 


- Van Valkenburg, M. E. Jntroduction to modern 


network synthesis 47 


- Vilbig, F. Lehrbuch der Hochfrequenztechnik— 


Vol. 1 679 


- Vuylsteke, A. A. Elements of maser theory 526 
- Walsh, J. B. Electromagnetic theory and engineer- 


ing applications 320 


- Weed, H. R., and Davis, W. L. Fundamentals of 


electron devices and circuits 47 


- Wiener, N. Cybernetics 760 
- West, J. C. Analytical techniques for non-linear 


control systems 246 


+ Westwater, F. L., and Waddell, W. A. An intro- 


duction to servomechanisms 627 


- Whitesitt, J. E. Boolean algebra and its applica- 


tions 575 
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. Williams, C. A. Aircraft instruments 760 

- Williams, E. M., and Young, F. J. Electrical 
engineering problems 320 

- Wilts, C. H. Principles of feedback control 246 

* Young, G. J. (Editor) Fuel cells 119 

- Zeffert, H. Aircraft electrical engineering 247 

- Zenneck, J., Strutt, M., and Vilbig, F. (Editors) 
Fortschritte der Hochfrequenztechnik—Vols. 4 
and 5 627 

- Zimmermann, H. J., and Mason, S. J. Electronic 
circuit theory 119 

- Zoutendijk, G. Methods of feasible directions 
247 

Soper, P. F. 

- Industrial training for Dip.Tech({ Eng.) 91 

- Laboratory work for the Part III Examination: 
Opening of discussion on 194 

Sothcott, P., Robinson, F. J., and Cleaver, R. F. (see 
Cleaver, R. F.) 

Sound and television broadcasting: Report of Euro- 
pean Broadcasting Conference 557 

Sources of energy (new): Report of United Nations 
Conference on 605 

South-East London Technical College: Nomination 
of representative on Governing Body of 636 

South-East Northumberland Technical College: 
Nomination of representative on Governing 
Body of 390 

South-East Scotland: New television station for 493 

South-East Scotland Sub-Centre: Reports of meet- 
ings of 263, 401, 481, 696, 774 

South Midland Centre, Diamond Jubilee celebra- 
tions: Report of 640 

South Midland Supply and Utilization Group: 
Report of meetings of 697 

South-West Scotland Sub-Centre: Reports of meet- 
ings of 263, 481, 775 

Southern Centre 

- Annual Dinner and Dance: Report of 534 

- Golf competition: Report of 535 

- Lecture by J. E. Meggitt: Article based on 409 

- Meetings: Reports of 534, 773 

- Summer Meeting: Report of 534 

- Visit to H.M.S. Ariel 641 

Southern Electronics and Control Group: Report of 
meeting of 774 

Sowter, G. A. V., and Rawcliffe, G. H. (see Rawcliffe, 
G. H.) 

Space-communication research, U.R.S.I. symposium 
on: Report of .664 

Space, experimental investigation of: Lecture by J. A. 
Ratcliffe 253, 472, 738 

Space-research telescope: Building of 299 

Sparke, J. W. Airfield lighting: visual-glide-path 
indicator system 81 

Special General Meeting 712 

Specialization, new facilities for 404, 433 

Specialized Sections 404, 433, 553 

Sphere-gaps: Lecture to Measurement and Control, 
Supply, and Utilization Sections by E. Kuffel: 
Report of 393 

Standards, British: Publication of 121, 248, 527, 
628, 682, 748 

Standards, [U.S.] National Bureau of: Publications of 
121, 527, 577, 629, 686 

Stanford University, electrical engineering at by C. W. 
Turner 657 

Stanton, K. N., and Broadbent, D (see Broadbent, 
D.) 

Static relays for electronic circuits, symposium on: 
Publication of book based on 684 

Steam power station (largest): Erection of, in 
Nottinghamshire 228 

Stevens, W. R., and Ferguson, H. M. 

- Crompton Premium: Award of 530 

- Street lighting and its future 100 

Storing radioactive wastes 313 

Stratton, A. Julius. Award of Faraday Medal to 
191, 361 


798 


Street lighting and accidents: Publication of report 
on 685 

Street lighting and its future by W. R. Stevens and 
H. M. Ferguson 100 

Strong, C. E. Nomination as Honorary Treasurer 
253 

Structural properties and applications of evaporated 
metal films: Lecture to Measurement and 
Control, and Electronics and Communications 
Sections by D. W. Pashley: Report of 533 

Student Scholarships: Awards of 637 

Students’ Quarterly Journal: Contents of 254, 582, 
767 

Students’ subscriptions: Reduction during period of 
National Service 326 

Subscriptions (Institution) 

- Reduction to Graduate and Student members 
during period of National Service 326 

- Waiving of, for retired members, and those of long 
Standing 391, 768 

Subscriptions, reduced, for technical periodicals of 
other engineering institutions 767 

Summer Meeting, 1961 191, 434 

Summer Meeting, 1962 24, 765 

Sunderland Technical College 

- Electrical Engineering, Mechanical and Marine 
Engineering and Naval Architecture, Advisory 
Committee for: Nomination of representative 
on 691 

- Governing Body: Nomination of representative on 
254 

Superconductivity 743 

Supply Groups, work of 697 

Supply Section 

- Address by Chairman, 1960-61: Summary of 14 

- Annual Dinner-Dance: Report of 329 

- Annual Lecture (1960) by G. Jancke 106 

- Annual Lecture (1961) by M. Datta 259, 474, 
740, 746 

- Committee, 1961-62: Constitution of 469, 701 

- Discussion: Magnetohydrodynamic generation of 
electricity 395 

Harwell: Report of visit to 585 

- Joint meeting with Electronics and Communica- 
tions Section: Report of 329 

- Joint meeting with Measurement and Control, and 
Utilization Sections: Report of 393 

+ Lecture on Sphere-gaps by E. Kuffel: Report of 
393 

- Looking forward (1961-62 Session) 698 

- Meetings: Reports of 57, 134, 197, 259, 328, 395, 
474, 641 

- Premiums: Awards of 530 

- Summer Visit: Report of 778 

Swan Premium: Award to K. F. Bacon 530 

Sweden joins power exchange 65 

Swingate: New B.B.C. television station near 99 

Swiss Federal Railways electrification completed 
Publication of book on 686 

Sykes, N. W., and Woodham, R. W. (see Woodham, 
R. W.) 

Symbols and abbreviations 368 

Symposia 

- Accuracy of dimensional measurement: Announce- 
ment of 693 

- Aero-space nuclear propulsion (International): 
Announcement of 256 

- British Ceramic Research Association: Publication 
of papers presented at symposium arranged by 
248 

- Criticality control in chemical and metallurgical 
plant (International): Announcement of 255 

- Electrical contacts: Announcement of 129 

- Electromagnetic theory and antennas: Announce- 
ment of 255 

- Electronic aids to banking: Announcement of 128, 
726 

- Electronic-equipment reliability: Announcement of 
766 

- Engineering aspects of magnetohydrodynamics: 
Announcement of 769 


Symposia (contd.) 

- Flameproofing and intrinsic safety in electricaj 
measurement practice: Announcement of 692 

- High-energy nuclear physics: Announcement of 
639 

- Industrial electronics: Announcement of 327 

- Information theory: Announcement of 769 

- Instrumentation and control of nuclear reactors: 
Report of 281 

- Large-scale industrial vacuum plant: Announce. 
ment of 54 

- Microwave theory and techniques: Announcement 
of 694 

- Network theory: Announcement of 392 

- Nuclear electronics 581, 663 

Optical character recognition: Announcement of 

638 

- Physics and space research: Announcement of 
472 

- Power-reactor experiments: Report of 719 

- Programming and utilization of research reactors: 
Report of 718 

- Provision of adequate electrical installations in 
buildings: Summary of discussions at 87 

- Redundancy techniques for computing systems: 
Announcement of 694 

- Reliability and quality control: Announcement of 
531 

- Space-communication research (U.R.S.I.): Report 
of 664 

- Static relays for electronic circuits: Publication of 
book based on 684 

- Transmission and processing of information (Inter- 
national): Announcement of 54; Cancellation 


of 256 
- Vacuum science and technology: Announcement 
of 582 


System requirements (new) mean new components 597 
Systems of measurement 647 


T 


Talking about science by A. Clow 16 

Tavendale, A. B. Transducers in process control 
542 

Taylor, E. D., Berger, B., and Blaylock, G. Floor- 
thermal-storage heating of buildings 380 

Taylor, J. Russell. Trials and tribulations of a service 
engineer 209 

Taylor, P. L. Nomination as an Ordinary Member 
of Council 254 

Taylor, P. L., and Hancock, N. N. (see Hancock, 
N. N.) 

Teachers for further education: Publication of report 
on 751 

Teaching of electrical engineers, the place of digital 
computers in the: Report of discussion on 777 

Teaching physics to engineers: Report of discussion 
on 474 

Technical education, a logical pattern for by Sir Willis 
Jackson 97 

Technical education abstracts from British sources: 
Publication of 577 

Technical education, better opportunities in by F. T. 
Chapman 159 

Technical education in Scotland by M. G. Say 436 

Technical education in Wales: Publication of report 
on 248 

Technical Press: Articles in 637 

Technical publications 120, 248, 321, 462, 527, 576, 
628, 682, 748 

Technical standards for electronics industry 208 

Technical teacher training: Report of discussion on 
473 

Technical training, exhibition of 356 

Technicians, new engineering course for 313 

Technological Awards, National Council for: 
Nomination of representatives on Board of 
Studies in Engineering of 580 
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Technolozical Education, Regional Advisory Council 
for (London and Home Counties): Nomination 
of representatives on Electrical Engineering 
Advisory Committee of 580 

Technology, Diploma in 541 

Tees-Side Graduate and Student Section 369 

Tees-Side Sub-Centre 

Annual Dinner: Report of 65 

. Meetings: Reports of 64, 65, 400 

Tehran—-London telecommunication link 499 

Telecommunication and electric traction in Great 
Britain, new developments in: Report of con- 
ference on 355 

Telecommunications Engineering Establishment: 
New buildings opened at Gatwick 528 

Telegraph poles, continued use of 228 

Telephone-billing mechanization 325 

Telephone calls while flying 223 

Television, and sound, broadcasting: Report of 
European Broadcasting Conference 557 

Television (colour), lectures on: Announcement of 
531 

Television conference (International): Announce- 
ment of 470 

Television control room (new) 592 

Television development 203 

Television-programme presentation in Britain, engineer- 
ing aspects of by T. C. Macnamara and B 
Marsden 145 

Telex, automatic 51 

Tensor analysis of electric circuits and machines: 
Publication of 686 

Terroni, T. B.D. Address as Chairman (1960-61) of 
Electronics and Communications Section 12 

Thermionic generator, a new by D. Gabor 287 

Thermionics, recent research in: Lecture to Electronics 
and Communications Section by G. H. Metson: 
Report of 198 

Thin films for computing devices, magnetic properties 
of: Lecture to Electronics and Communications, 
and Measurement and Control Sections by 
E. M. Bradley: Report of 261 

Thompson (J. Langham) Ltd., industrial research 
fellowships: Particulars of 583 

Tie for members: Prices of 531 

Topology concepts in network theory: Lecture to 
Electronics and Communications Section by 
P. R. Bryant: Report of 132 

Topping, J. Opening of discussion on Teaching 
physics to engineers 474 

Training for research: Report of discussion on 194 

Training of ‘electrical’ and ‘electronic’ engineers for the 
aircraft industry: Report of discussion on 397 

Training of oversea graduate engineers by W. Abbott 
31, 58 

Transatlantic wireless, diamond jubilee of 768 

Transducers in process control by A. B. Tavendale 
542 

Transistor instrumentation in rockets: Lecture to 
Measurement and Control Section by G. G. 
Haigh: Report of 57 

Transistors and all that: Thirty-second Faraday 
Lecture, by L. J. Davies 132, 226, 264, 332, 
481, 534, 535 

Transmission and distribution lines containing series 
capacitors, protection of by J. L. Hamlin 278 

Transmission of power 206 

Transmission systems, series capacitors in by R. O. M. 
Powell 713 

Transmission voltage (higher) in Britain 11 

Transport, Ministry of, report on accidents and 
failures in multiple-unit electric trains: Publica- 
tion of 685 

Trials and tribulations of a service engineer by J. 
Russell Taylor 209 

Trinidad and Tobago Group of Professional Engi- 
neers: Report of activities of 138 

Tunnel-diode applications and circuitry: Report of 
discussion on 199 

Turner. C. W. Electrical engineering at Stanford 
University 657 
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U.LE. Executive Committee: Report of annual 
meeting of 286 
U.K.A.E.A. 


- Advanced gas-cooled reactor: Construction of 


323 
- Engineering Group: Formation of 140 
- Harwell, Press visit to: Report of 499 
- Hero: Construction of 323 
Nestor in operation at Winfrith 214 
Nuclear power stations, improved outputs at 392 
- Nuclear translation pool 138 
- Organization, changes in 140 
- Pakistan Atomic Energy Commission: Collabora- 
tion with, in development of atomic energy 
710 
- Publications of 321, 462, 577, 751 
- Reactor Group: 
Formation of 140 
Report of 363 
- Storing radioactive wastes 313 
- Supply Section visit to Harwell: Report of 585 
- Windscale: Tests at 549 
- X-rays for nuclear power stations 19 


Union Radio Scientifique Internationale (see 
U.R.S.L.) 

U.N.LP.E.D.E., 12th Congress of: Report of 
723 


United Engineering Center: Dedication of 765 
United Nations 
Food and Agriculture Organization of: Publica- 

tions of 684 

- New sources of energy, conference on: Report of 
605 

- Publications of 686 

United States Department of Commerce: Publica- 
tions of 121, 527, 577, 629, 686, 751 

Units and standards of light by J. W. T. Walsh, W 
Barnett, R. G. Berry and J.S. Preston 379 

Universe, exploring the, with radio waves: Second 
Baird Memorial Lecture, by M. Ryle: Announce- 
ment of 255 

University scholarship scheme (C.E.G.B.) 588 

U.R.S.I. symposium on space-communication re- 
search: Report of 664 

Utilization Section 

- Address by Chairman, 1960-61: Summary of 13 

- Annual Lecture, by J. A. Broughall 584, 653 

- Committee, 1961-62: Constitution of 469, 701 

- Joint meeting with London Graduate and Student 
Section 395 

- Joint meeting with Measurement and Control, and 
Supply Sections: Report of 393 


Lecture on Sphere-gaps by E. Kuffel: Report of 


393 
Meetings: Reports of 56, 200, 258, 330, 394, 
584, 779 
- Premiums: Awards of 530 
- Summer Visit: Report of 478 


V 


Vacuum as an insulator by R. Hawley 233 

Van Goethem, J., Adelaar, H. H., Salle, A., Clemens, 
F. A., and Masure, J. (see Adelaar, H. H.) 

Vera: Construction and function of 280 

V.H.F. stations (new) of the B.B.C. 150 

Video-tape working 146 

Voltage stabilization by corona-discharge by E. Cohen 
and R. O. Jenkins 441 

Von Krogh, K. Award of Graduate and Student 
Premium 530 


Ww 


Waddon, E. J. Letter of Commendation 530 

Wales (Rural), Council for the Preservation of: 
Nomination of representative on Council and 
Executive Committee of 691 





Wales, technical education in: Publication of report 
on 248 

Walker, J. M. Fully automatic § aircraft-landing 
approach 108 

Wallis, C., Wilde, R. W., Davies, B. J., and Robbins, 
R. C. (see Davies, B. J.) 

Walsh, J. W. T., Barnett, W., Berry, R. G., and 
Preston, J.S. Units and standards of light 379 

Wandsworth Technical College: Nomination of 
representative on Governing Body of 636 

Ward, L. J. Lecture entitled Microminiaturization 
to Electronics and Communications Section 
198 

Ward, P. W., Knight, R. G., Martin, A. D., Peddle, 
E. A. R., Simmons, B. D., Harris, L. R. F., and 
Mann, V. E. (see Harris, L. R. F.) 

Waverley Gold Medal Essay Competition, 1961: 
Entries invited for 327 

West, H. Nomination as an Ordinary Member of 
Council 254 

West, J. C., King, R. E., Leary, B. G., and Douce, 
J. L. (see Douce, J. L.) 

West Midlands Advisory Council for Further 
Education, Electrical Engineering Advisory 
Committee: Nomination of representative on 
127 

West Riding power-station sites 277 

West Wales (Swansea) Sub-Centre 

- Address by Chairman, 1961-62: Report of 770 

- Annual General Meeting: Report of 770 

- Autumn Visit: Report of 770 

Westcott, J. H., Douce, J. L., and Hammond, P. H. 
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328 
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- Annual Dinner-Dance 132, 332 

- District Meeting: Report of 332 
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Woodham, R. W., and Sykes, N. W. Mechanized 
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Shell demonstration 
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The stability and anti-rusting properties of 
soluble cutting oils vitally affect the sustained 
performance of a machine tool. 

Shell Research has painstakingly studied these 
qualities by the comparative evaluation of different 
emulsifying and coupling agents. This Shell- 
devised rig, the Shell Emulsion Stability Test, 
simulates under strict control, but more severely 
than usual industrial applications, the conditions 
in which soluble oils operate. 

A gallon of the emulsion is circulated continuously 
for 48 hours through a copper feed-pipe and over 
a heated iron tube before percolating back to 


- 
a 


al.) \as YE 
the sump through a layer of steel turnings. Water 
evaporation is made up at prescribed intervals 
and at the end of the test. 
The appearance of the oil and the condition of 
the feed-pipe, iron tube and turnings reveal the 
extent of the corrosion. 
By comparing the percentage change of oil content 
in the slurry before and after the test, the stability 
of the emulsion can be expressed quantitatively. 
Write for the booklet, Selecting Your 
Cutting Oils, to Lubricants Dept., oy 
Shell-Mex House, London, W.C.2. — 


SHELL CUTTING OILS 
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Mallory 
batteries 


Mallory not only build unique 

‘Sound Power’ into their batteries— 

they've solved the problem of keeping it there. 
Mallory battery cell cases play no part 

in the electro-chemical process: 

they resist corrosion, protect cell materials. 
Double seals, specially moulded gaskets, 

new sealing techniques also help to make 
Mallory batteries leakproof. These and other 
original features help to underwrite the claim— 
Mallory batteries are the greatest dry cell development 
for more than eighty years. They are fadeproof 
not only on the shelf but on the job. 

They offer a constant voltage discharge 

over a very long life to all manufacturers 

who wish to miniaturise their products 

and retain full ‘Sound Power’. 


do not leak 


depolarizer cylinders alsa dae e absorbent material 
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Please write for literature to 


MALLORY 








wetry 
sorbent 


ZM 401 actual size Eee ee 





Manufacturers are advised to consult Mallory at 

the design stage so that full benefit can be gained from 
the world’s most space-saving source of power. 
Mallory Batteries Limited, 

33 Duke Street, London W1 


miniature batteries for powerful applications 
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METAL-ENCLOSED: AIR-INSULATED: VERTICALLY-ISOLATED 





Current-ratings: 400, 800, and 1200 amperes 
Breaking-capacity Ratings: 150 MVA at 6.6 kV 
250 MVA at 11 kV 





Independent-manual, spring-operated, or 
solenoid closing mechanism. 
Integral earthing through the circuit-breaker. 
Epoxy-resin insulation with PVC- sheathed 
busbars. 
Complies fully with B.E.B.S.-S2 (1955) and Addendum 





(1959), and other current-transformers, 
instruments, and forms of protection are available. 


A.S.T.A. certified. 


Reyrolile 


A. Reyrolle & Company Limited - Hebburn - County Durham - England 
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“CIRSCALE” 
Modern Miniatures 
with 5" scale 








ACTUAL SIZE 


Moving Coil 


SERIES 


THE RECORD ELECTRICAL CO. LIMITED 


Moving Iron 


In attractive cases of 
contemporary design for 
flush panel mounting, 

these modern miniature 
Moving Coil and Moving 

iron Ammeters and Voitmeters 
are compact, robust and 
possess the same high 
performance characteristics 
as larger “ Cirscale” 
instruments. 34 in. square 
bezel, 23 in. diameter 

body fits standard K 


class fixing hole. 


“Cirscale Works", Broadheath, Altrincham, Cheshire. 


Offices at: Belfast, Birmingham, Bristol, Dublin, Glasgow, Leeds, London. 
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AEI Tap Changer, 
type M. Up to 1,000 
amp up to 66 kV 
insulated neutral. 
66-275 kV earthed 
neutral. 








AEI Tap Changer, Type H in 
course of assembly. 

Up to 1,800 a ‘66-300 kV 
insulated neutral. 








Over 
2,000 supplied 


or on order 


aggregating 42,000,000 kVA 







AEI HIGH-SPEED RESISTANCE 
ON-LOAD TAP CHANGERS 


AEI have been manufacturing on-load 
tap changers since 1926. Up to 1933, only 
reactor-type tap changers were supplied, 
but since then AEI have supplied or 
have on order over 2000 high-speed 
resistance on-load tap changers, with an 
aggregate of over 42,000,000 kVA. 


Here are some of the reasons why people 
chose—and have gone on choosing— 
these outstanding units: 
* Reliable operation 
%* Long life contacts 
%* Low maintenance 
%* Iron-clad units 
* Positive follow-up device (patented) 
* Minimum oil carbonisation 
AEI on-load tap changers for transformers are used for power and distribution, 
electric furnaces, rectification, voltage regulation and traction. 


For further details write to your local AEI office or direct to AEI Transformer Division, 
Southmoor Road, Wythenshawe, Manchester, 23. 


Associated Electrical Industries Ltd. 


Transformer Division 


MANCHESTER & RUGBY, ENGLAND 
E/A001 
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11 K.V. Metaliclad Switchboard Heavy Current D.C. Circuit Breaker H.V. Ring Main Switchboard with 
(Air Insulated) and Knife Switch Panel Fuse Switch controlling Tee-Off 





Ammeter and Voltmeter Switches L.V. Industrial Oil Circuit Breaker 





uN “"dentoen — Panel Mounting Knife Switch D.C. Switchboard for Steel Works 





T.P. 11 kV Isolating Switch L.V. Draw-out Air Circuit Breaker L.V. Metaliclad Air Circuit Breaker 





Specialists in Switchgear 
L.V. Switchboard with Draw-out Air a Industrial Switchboard with Drawout 
Circuit Breakers for over 50 Years Oil Circuit Breakers 


J. G. STATTER & CO. LTD. 


Telephone: LITTLE CHALFONT 2671/46 AMERSHAM COMMON, BUCK 


1] A 


: Telegrams: STATTER AMERSHAM 
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Take a look and you'll find... 


FORMICA Industrial Laminates playing an important part in many public services. In telephone 
communications, for instance, dependability is of the first importance. For this reason FORMICA 
paper-based laminates — with high installation properties, yet wafer thin — were selected for the 
uni-selectors and relays in the Line and Finder Unit (shown here) manufactured by Standard 
Telephones and Cables Limited. 

You'll find FORMICA Industrial Laminates in just about every type of British product—from the 
smallest relay to the largest computer. High quality is backed by unsurpassed technical service. 
Formica Limited make paper, glass, fabric and copper-clad laminates, engraving material and 


interlaminate prints. 


FORMICA INDUSTRIAL 


LAMINATES 





=e Ee ae ee = a 
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For full information on FORMICA Industrial laminates write to: 


FORMICA LIMITED (Industrial Laminates Division) 


84-86 REGENT STREET, LONDON, W.I. 





TELEPHONE: REGENT 8020 


*FORMICA is a registered trademark 
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Presenting 








the 
new 








transistors 
—at the 
new 
lower prices ! 


The GET 88/89 range of r.f. and switching tran- 
sistors mounted in the JEDEC TO-5 can is now 
released. And prices are low! These germanium 
p-n-p alloy transistors come in 3 groups—for use 
in switching circuits, radio frequency amplifier 
and oscillator applications, and radio receivers. 
And here are some of their advantages: 


@ = By virtue of their low price these transistors can economically be 
used in audio and i.f. circuits as well as r.f. 


@ Device outlines are internationally standard and conform to 

K 1007, VASCA and IEC specifications. 
@ = Electrically interchangeable with the well-known GET 87 series. 
@° 20volt ratings available. 
@ Controlled gain range—2to1 spread simplifies circuit design. 
@ Radio ‘packages’ available. " 


SEMICONDUCTORS 


For further details please contact 

The General Electric Co Ltd Semiconductor Division 
School Street Hazel Grove Stockport Cheshire. 
Or, in the London area, ring TEMple Bar 8000 Ext. 10 
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WEATHER-PROVED 
Perppppneelin dt | iil Til 


"A USER WRITES... we feel that this photograph proves once again 
that is truly OUTDOOR TYPE SWITCHGEAR” 








Y.S. & E. 


/%\ YORKSHIRE Se 


Engineering Co. Ltd., MEANWOOD, LEEDS 6, Eng. Tel :57121/5 
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@ Overhead line insulators 
H ( GH V0 LTAG E | N SU LATO Rs @ Switchgear post insulators 
@ Transformer bushings 


@ Insulators for railway 
result of over 30 years’ experience in the manufacture electrification 


The outstanding quality of S & PP insulators is the 


of high voltage porcelain insulators. @ Custom-made porcelains 


STEATITE AND PORCELAIN PRODUCTS LIMITED 


STOURPORT ON SEVERN, WORCS. TEL: STOURPORT 227I GRAMS: STEATAIN, STOURPORT S.P.103 
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in advance 
O 
demand 


T 
fRELU ENERAL/ 
PIRELLI-GENERAL CABLE WORKS LIMITED, SOUTHAMPTON & EASTLEIGH 
a ERT 
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Dielectric Power Factor test on 132 kV 
three-core oil-filled cable, after installation at 
the Norrington sub-station, using a Faraday Cage. 
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miakediare ee 
the switch in the dark 


MK 218 DHB 


The M.K. Luminous Locator is a neat fitment which surrounds any British Standard flush 4% Me, 
switch or socket-outlet which has two fixing screws on 23” centres. 
Emits in darkness by a practical application of ‘Panelume’ electroluminescence a bright os yp 


Groping in the dark to find a switch or socket-outlet frequently results in clashes with 
| y furniture and also finger-soiled walls. The solution is to see them, not to ‘feel’ for them. 
N glow which completely surrounds the switch or socket-outlet. Reverts in daylight to ivory (ey, 4 
‘a ell 
tl 
é p 


colour, in harmony with any decor. 

Current consumption is only 0.3 mA, and life expectancy is almost everlasting. 

An essential fitment for all switches and socket-outlets which are fitted in halls, corridors, 
LU Re 4 Ri 0 US landings and bedrooms of domestic properties, and with many applications in hotels, 

offices, hospitals, etc. 

Watch for our forthcoming announcements appearing in Ideal Home, House Beautiful, 


LO CATO F Good Housekeeping and Homes and Gardens and be ready to meet the demand! 
Have you received copies of our new Leaflet 260? 


M. K. ELECTRIC LIMITED, EDMONTON, LONDON N.9 TEL: EDMonton 5151 





Rewindiiie at.y 


a | 1 
F) x a * 





Say. and } Vight Britains Best. 


W DIN é v Ls L 
BIRMINGHAM Bordesley 12 ViCtoria 3301 
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Tough, rugged, dependable 
Belmos flameproof switchgear 
was chosen by the Iraq 
Petroleum Company Limited 
for installation in a large tank 
farm in the Middle East where 
sun and sand combine to 
make the severest of operating 
conditions. It is not surprising 
that Belmos should be the 
choice of discerning engineers 
who know that over 40 years 
of experience, gained 
exclusively from the design, 
development, and manufacture 
of motor control gear, are 


“built-in” to every Belmos unit. 
ry 


IRAQ 
PETROLEUM 
CHOSE 


=} =) Tek 





the Belmos company limited 
BELLSHILL — LANARKSHIRE 


LONDON GLASGOW BIRMINGHAM NEWCASTLE MANCHESTER SHEFFIELD CARDIFF 


“% PAM 405B 
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Delicate stabiliser valves 
encapsulated by the U.K.A.E.A. in an 
EPIKOTE system flexibilised by the 
use of EPIKOTE X-71 have survived 
severe thermal cycling 

(at least +70°C to —40°C) without 
damage. Despite its flexibilising 
action, EPIKOTE X-71 has little or 

no effect on the excellent electrical 
insulation properties of EPIKOTE 828. 
Is this a clue to solve a problem of 
yours? 

Ask for full details quoting No. EE.19 


EPIKOTE RESINS 


SHELL CHEMICAL COMPANY LIMITED 
Marlborough House, 15-17 Gt. Marlborough Street, London, W.1 





SHELL and EPIKOTE are registered trade marks. 
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For silicon power rectifier 
equipments, standard or special 


rely on the experience of 


Besides the standard range of equipment, G.E.C. produces special designs for particular applications. 


GENERAL ELECTRIC COMPANY (ENGINEERING) LTD., RECTIFIER and ELECTRONICS DIVISION, BIRMINGHAM 6. 
495 























DECEMBER I961 





Gustom-built switches in 7 days 


Introducing BLUE ARROW, a new super speed delivery service 

















on Plessey GA2 rotary switches. Up to 50 switches can be 
supplied within 7 days. Specially designed to assist 
development engineers to obtain factory-made switches 

to individual requirements. 

BLUE ARROW service covers type-approved switches as well 

as switches for domestic radio and television equipment. 

For telephone orders under this scheme please ring Havant 991. 
Take advantage now of this high speed BLUE ARROW service — 


write or ‘phone for full details. 


THE PLESSEY COMPANY LIMITED 
Components Group, Industrial Electronic Components Division, Havant, Hampshire 
Telephone: Havant 1701 

Overseas Sales Organisation: Plessey International Limited - Ilford - Essex. 
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MESA TRANSISTORS 
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JEDEC T.O.18. 
SHOWN ACTUAL SIZE 























JEDEC T.O.5. 
SHOWN ACTUAL SIZE 


















































MAXIMUM RATINGS AT 25°C AMBIENT CHARACTERISTICS 
ZT20 | ZT24 | ZT22 | ZT23 | ZT42 ZT43 ZT20 | ZT241 | ZT22 | ZT23 | ZT42 | ZT43 | Teste Conditions 
Collector Base Voltage 20 20 45 45 45 45 volts | Common Emitter 18—42 |3e—82 |18—42| 38—82|18—42|38—82 Veg = OV 
D.C. Current gain h 1 =10mA 
Collector Emitter Voltage 20 20 45 45 45 45 volts = = 
Common Emitter V_=6V 
Emitter Base Voltage 6 6 6 6 6 6 voles | A.C. Current gain h, 30« 45¢ 30« 45« 30° 45 1 eh 
c 
Collector Current 50 50 50 50 50 50mA = 
eee aa vee | osv |osv |1ov | tov |aov | tov | le =l0mA 
. . | =2mA 
Total Dissipation 350 | 350 | 350 | 350 | 300 |300mW sg a 
Gain Bandwidth V_=6V 
Temp. Range operating 70me/s | 70me/s | 7Ome/s| 7Omc/s | 70me/s |70me/s ce 
and storage —55 to + 150°C Product. Min f, S =10mA 






































* Typical Values 


FERRANTI 





offer a wide range of SILICON SEMICONDUCTOR DEVICES 


FERRANTI LTD - GEM MILL - CHADDERTON - OLDHAM - LANCS Telephone: MAin 6661 
London Office: Telephone TEMple Bar 6666 


FE 223/2 
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| Plessey | 






Aerial 
> Coast ale l= 


feeds | 
80 receivers | 
from one 





— 


aerial 














2 Mc/s to 30 Mc/s overall coverage; uses four 
basic units. 


Optional additional units link any receiver to @ Electronic switching minimises noise, 
any of several arrays. heightens long-term reliability. 


Standard unit range speeds maintenance, @ Zero overall insertion loss; high-gain, 
simplifies installation. low-noise wideband amplification. 


Complete system gives ultimate capacity of @ Easily arranged for dual-diversity working. 
80 receivers working to 12 aerial arrays. 


Comprehensive details of this flexible range of equipment are available on request. 


Telecommunications Division - Electronic and Equipment Group 
THE PLESSEY COMPANY LIMITED - Ilford + Essex - Ilford 3040 
Overseas Sales Organisation: Pliessey International Limited 
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Class H 


& everywhere 


Class H and Class C silicone-insulated dry type transformers are in the centre of 
things nowadays—in general use at /oad centres. And it doesn’t matter if it’s on 
the Ist or the 17th floor, in the factory roof or next to the warehouse. Class H and 
C dry-type transformers are safe—anywhere. Not affected by dust or humidity. 
Fire and explosion proof. And because they withstand repeated overloading, 
ratings need not be based on peak loads. 


Among the leading firms and organisations using Class H and C transformers 
are Shell, Unilever, The Steel Company of Wales, Vauxhall Motors, Ford Motors, 
Rolls-Royce, Pilkington Brothers, Central Electricity Generating Board, National 
Coal Board, Air Ministry, The BBC and British Railways. 


For safety, reliability and low maintenance costs, silicone-insulated transformers 
hold every advantage. 


MIDLAND SILICONES supply the silicone resins and elastomers for Class H and C 
transformers. Such transformers are manufactured by the following companies :- 
Associated Electrical Industries (Manchester) Ltd - Bonar, Long & Co Lid - Brentford 
Transformers Ltd - Brush Electrical Engineering Co Ltd - Crompton Parkinson Ltd - Denis 
Ferranti Co Ltd - The English Electric Co Ltd - Ferranti Ltd - Foster Transformers Ltd - The 
General Electric Co Ltd - Gresham Transformers Ltd - Hackbridge & Hewittic Electric Co Ltd 
London Transformer Products Ltd - C A Parsons & Co Ltd - Bruce Peebles & Co Ltd - South 
Wales Switchgear Ltd - Transformers (Watford) Ltd - Woden Transformer Co Lid’- The 
Yorkshire Electric Transformer Co Lid. 
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Three thousand people at Kitt Green, the new Heinz factory near Wigan, share a 
brand new building with FOURTEEN Class H transformers. 


Smaller and lighter than oil-filled units, these fourteen BRUSH transformers, 
rated at 500 kVA, three-phase, 50 cycles, 6,000/433 volts, have been installed in a 
number of sub-stations on the mezzanine floor between the two main production 
halls. The reason for choosing Class H dry-type transformers is briefly stated by 
Heinz themselves: 

“These transformers have been selected for reduced fire hazard, particularly with 
reference to the fact that most of them are installed within the main building. This 
gives an associated advantage of less complex design of Sub-Station and improved 

fire insurance arrangements.” 


There is no need for special enclosures, nor for special fire-fighting equipment, 
since Class H transformers are fire and explosion proof. Having transformers 
anywhere in the factory, at load centres, means low-voltage cable runs are very 
much shorter and floor excavations are rarely needed. 


If you are not already a recipient of our regular news bulletin on the applications of silicones, 
‘MS News for Industry’, please write for a copy. 


MIDLAND SILICONES LTD first in British Silicones 
(Associated with Albright & Wilson Ltd and Dow Corning Corporation) 


68 KNIGHTSBRIDGE LONDON SW1 TELEPHONE: KNIGHTSSRIDGE 7801 
Area Sales Offices : Birmingham, Glasgow, Leeds, London, Manchester. 


Agents in many countries 
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Central contro! console. 


50 YEARS IN 


Since 1910 PELAPONE LIMITED have pioneered 
many original developments in Automatic Rotating 








Plant—which in turn necessitated similar progres- 
sion in automatic controls. Today, Pelapone 
Automatic Control Systems cater for all industries 
employing automatic production processes or 
requiring remote control and indication. Integrated 
systems can be designed to serve a wide range of 
inter-dependent plant. Design, manufacture and 
installation services are available. 


PELAPONE LIMITED 


SALES DIVISION: 
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- PELAPONE 

“AUTOMATIC 

~ CONTROL 
SYSTEMS 


STEEL HOUSE, EASTCOTE, MIDDLESEX, ENGLAND. Telephone: PiNner 5881 Cables: Pelapone London. 


WORKS : P.O. BOX 4, DERBY. 
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DU PONT NEOPRENE 


DU PONT NEOPRENE offers an impressive combination of properties. Maintenance 
products made from neoprene effectively resist many deteriorating influences, not 
just one or two. What deteriorates rubber parts at your plant? Is it abrasion, oil and 
grease, extremes of temperature, sunlight, weather, ozone, chemicals? Du Pont 
neoprene is the one elastomer that stands up to a// of them—or any combination. 


For further information on products made from Du Pont neoprene contact your supplier or 
write direct to Du Pont Company (United Kingdom) Ltd., 76 Jermyn Street, London $.W.1 


N EOI REN E Du Pont Company (United Kingdom) Ltd., 76 Jermyn Street, 


London, S.W.1, England. Please send me the Engineering Guide to 
Du Pont elastomers. 
| am particularly interested in 


REG. uy Ss. par, OFF 
Established 1802 


BETTER THINGS FOR BETTER LIVING 


COMPANY 


ADDRESS 
. ..» THROUGH CHEMISTRY 
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This transformer coll 
costs less, weighs 
only half as much- 
it’s wound with 
aluminium strip 


Coils wound with aluminium strip not only have better 
electrical and thermal characteristics: they are simple to 
make and show appreciable savings in material costs. 
Because they have none of the air spaces unavoidable with 
round wire, they are generally no larger than wire-wound 
coils of equal power and weigh only half as much. If you 
would like to know more about strip windings, or other 
uses of aluminium in the electrical industry, get in touch 
with any of the Alcan Industries’ offices listed below. 


SIMPLE TO MAKE 


The winding technique is very simple, needing no costly 
winding equipment with traversing gear. The coils can be 
wound on to their cylindrical formers without flanged bob- 
bins. Service and advice are freely available to firms 
interested in strip winding techniques. 


ALCAN INDUSTRIES LTD 


A ber of the au LIMITED OF CANADA group of companies 


FORMERLY NORTHERN ALUMINIUM CO. LTD 
Makers of Noral Alloys 


Sales Offices: BELFAST: Donegall House, 7 Howard Street. Belfast 32805 - BIRMINGHAM: 
Devonshire House, Great Charles Street, 3. Central 7393 + BRISTOL: Peloquin Chambers, 
18 St. Augustine's Parade, |. Bristol 2035| - GLASGOW: 73 Helen Street, Govan, SW. Govan 3693 
LEEDS: 26-27 Park Row |. Leeds 33621 - LONDON: 50 Eastbourne Terrace, W2. Paddington 3281 
LUTON: 57 Bute Street. Luton 7364-5 » MANCHESTER: 23 Princess Street, 2. Central 9335 
NEWCASTLE UPON TYNE: Newgate House, Newgate Street, |. Newcastle 22107 + Castings & 
Forgings Sales Division: Middlemore Road, Handsworth, Birmingham. Northern 3671. 
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KEEP UP 


WITH NEW EQUIPMENT FROM SAVAGE & PARSONS. 


DIRECT WRITING 
OSCILLOGRAPH RECORDER 


PERMANENT records can be obtained continuous- 
ly or intermittently at 8 paper speeds, from 
5 inches per minute to 150 in. per sec. Image is 
visible on 6 in. wide ultra-violet sensitive paper 
without processing. The recorder has 12 chan- 
nels plus 3 additional galvanometers for use as 
time, event, or datum reference lines. This 
highly accurate unit is designed for recording 
strain, pressures, flow velocities, and temper- 
atures under continuously varying conditions. 
Write for Publication 3/30. 
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DRIVER AMPLIFIER 


This push-pull valve/transistor amplifier with 
high input impedance (3M. ohms) and low out- 
put impedance (less than 20 ohms) is ideally 
suitable for driving galvanometer used in the 
Oscillograph Recorder. There is a feedback 
for gain stability and linearity. Write for 
Publication 3/40. 








POWER SUPPLY UNIT 


The unit provides stabilized voltage for up to 
3 amplifiers. There are 3 voltag2s: + 150V d.c., 
-150V d.c., and + 19V d.c. A thermal delay is 
included in the + 150V d.c. line to prevent 
violent fluctuations at the output of the ampli- 
fier when supplies are first switched on. No 
adjustments are necessary when the number of 
channels is altered. Write for Publication 3/41. 





GAUGE SELECTOR’ 
CALIBRATOR UNIT 


Designed for connecting, selecting and balanc- 
ing groups of strain gauges for multi-channel 
recording. The unit also contains facilities for 
superimposing a calibrated signal on each 
channel. Write for Publication 3/42. 


SAVAGE & PARSONS LIMITED 


WATFORD HERTFORDSHIRE Telephone: WATFORD 26071 


STATIC AND DYNAMIC STRAIN RECORDERS 
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P BICC Paper Insulated Strip ona Transformer 
with at Bruce Peebles & Co. Ltd., Edinburgh 


PAPER COVERED STRIP 

















As a result of the development and installation of paper lapping plant of 
revolutionary design BICC Paper Covered Strip is now manufactured with 
a high degree of controlled registration of papers and is especially suitable 
for high-voltage transformer windings immersed in oil. The high quality 
paper covering can be applied to any practical rectangular section and 
caters for a wide range of requirements. 

The recent installation of modern plant enables us to quote the most 
competitive deliveries. 

Detailed information on BICC Covered Winding Wires and Strips is freely 
available from any one of 50 BICC Branch Offices. Write for Publication 382. 


BRITISH INSULATED CALLENDER’S CABLES LIMITED 
21 Bloomsbury Street, London, W.C.1 
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From minute electronic assembly to power engineering, electrical 
manufacturers make use of Pinchin Johnson products. Externally, 
protective paints—internally, specialised insulating enamels, 
varnishes and compoundsensure reliable operationinallconditions. 
Interesting or unusual applications of Pinchin Johnson products 
are described in every issue of Top Cover. Let us knowif you would 


a like to see future copies. 
PINCHIN JOHNSON COVER JUST ABOUT EVERYTHING 


























= PAINT PRODUCTS == 
SS PINCHIN JOHNSON & COMPANY * 4 CARLTON GARDENS * LONDON * SW1 
A member of PINCHIN JOHNSON & ASSOCIATES y 


JOURNAL 1.E.E 





DECE! 














™ 
fos] 


—? 


we em TESA ON UT 


ere 


YY 228 





DECEMBER I961 


ad 29 





When things get hot... 





specity SILASTOMER insulated cables—to BS 3258 


Lost in a cloud of hot gases . . . splashed by boiling chemicals . . . seared by 
the heat of a furnace, sILASTOMER cables continue to work— safe and 
reliable for continuous operation at 150°C, or much higher temperatures for 
shorter periods. SILASTOMER insulated cables also resist temperatures down 
to —50°C, steam at low pressure, water, weathering, corona discharge and 
electrical fatigue. Glass-braided sILASTOMER cables continue to function 
through and after the outbreak of fire. 


These cables are also finding increasing use in installations where, due to 
difficulty of access, maintenance is a problem. 


Wherever exceptional reliability is essential, specify smasToMER 
insulated cables. 


The ability of cables insulated with silicone rubber to withstand long-term 
continuous use at a maximum conductor temperature of 150°C is the subject 
of a new British Standard. This Standard—BS 3258—was prepared at the 
request of the Cable Makers’ Association, “in view of the increasing use of 
Silicone Rubber Insulated Cables and Flexible Cords’’. 


SILASTOMER 1s the registered name of silicone rubbers manufactured and sold by 


@S MIDLAND SILICONES LTD 


(Associated with Albright & Wilson Ltd and Dow Corning Corporation) 


first in British Silicones 
68 KNIGHTSBRIDGE - LONDON - SW1 - TELEPHONE: KNIGHTSBRIDGE 7801 
Area Sales Offices: Birmingham, Glasgow, Leeds, London, Manchester. Agents in many countries. 


D suse 10 
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Lister Blackstone EVD F6 Dual Fuel six-cylinder engine. 


Somebody’s power problems 
are nearly over... 


This Lister Blackstone Dual Fuel Engine and Generator 
is on its way to site where it will 
not only provide the electrical power 
required economically, but the heat from the 
jacket water and exhaust gases will be 
fed to a Heat exchanger from which the hot 
water will be used for process purposes 
etc. without additional fuel cost. May 
we send you the latest Lister Blackstone catalogue 
featuring diesel and dual fuel engines from 
14 to 1600 B.H.P. 


LISTER BLACKSTONE 


BLACKSTONE & COMPANY LIMITED A Member of the Lister Group of Companies. 


Dursley, Gloucestershire. Phone: 2378 Telex 4361. London Office: Imperial House, Kingsway, W.C.2 Phone: TEMple Bar 9681 
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FOR THE FIRST TIME IN BRITAIN- 


AN ENTIRELY NEW RANGE 
AIR GIRGUIT BREAKERS 


OF 





An agreement has been concluded whereby the Control Gear Division of G.W.B. 

has been appointed sole licencees in Great Britain for the complete range of Auto- 

matic Air Circuit Breakers manufactured by SACE of Bergamo, Italy. 

Small and compact, and with an extremely high making and breaking capacity, 

these offer many advantages over breakers available so far. Ranging from 60 amps 

to 4,000 amps in 2 pole, 3 pole and 4 pole designs, they are fully tested and 

approved for industrial and marine use. 

Various methods of mounting, e.g. plug-in, surface or flush, front or back con- 
nected are available to suit individual 
requirements, together with a comprehensive 


range of ancillary fitments. Full details will 
Gia be sent on request. 
CONTROL GEAR DIVISION G.W.B. FURNACES LIMITED 
GONTROL GEAR DUDLEY - WORCESTERSHIRE - TELEPHONE: DUDLEY 55455 
Associated with Gibbons Bros. Ltd. and Wild-Barfield 
Electric Furnaces Ltd. 


Type Z 630-600 amp air circuit 

breaker having a K.E.M.A. certified 

breaking capacity of 20 KA at 500 

volts AC. (equivalent to 15 MVA at 
415 V.A.C.) 


Section of a typical L.V. Distribution 

Switchboard using Z 630 Draw-out 

pattern air circuit breakers in multi- 
tier formation. 
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The General Electric Company Limited of 
England has been awarded the contract by the 


ce VENEZUELA Compania Nacional de Teléfonos del Peru to 
2 es supply the radio and multiplexing equipment 


GUIANA for a microwave system linking the towns of 
— sane Ce Arequipa, Lima, Trujillo, Chiclayo and Piurain 


Peru. 

The network comprising five terminal and 
twenty-seven repeater stations will be the 
longest in South America extending for 1,100 
miles along the Pacific seaboard. 

The network will employ GEC's well proven 
2000Mc/s radio relay equipment. 

A main and standby (protection) radio 
BRAZIL frequency channel will be provided on all 
routes. In the event of failure or degradation 
of the working radio channel changeover to 
the standby is automatic. 

Each radio channel has a capacity of 240 
speech channels. 








KEY 













BOLIVIA 


es TERMINAL 


| 





MULTIPLEX EQUIPMENT 


F.E.C. 


provides 
nationwide 
microwave network 
in Peru 





For further information on the radio and multi- 
plexing equipment, please write for Standard 
Specifications SPO.5502 and SPO.1370. 
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EVERYTHING FOR TELECOMMUNICATIONS 


Transmission Division 


THE GENERAL ELECTRIC COMPANY LIMITED OF ENGLAND 


TELEPHONE WORKS - COVENTRY - ENGLAND 
Works at Coventry - London - Middlesbrough - Portsmouth 
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Hewittic 


RECTIFIERS 


the converting plant used by the World’s principal railways 
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BRITISH RAILWAYS SOUTHERN REGION 


One of 28 substations equipped with Hewittic Rectifiers 
by the British Transport Commission for the Southern 
Region of British Railways. The photograph shows Wimbledon 
substation with one wall cut away to show the two 2,500 kW 
rectifiers in this half of the building. 








BRITISH RAILWAYS 
LONDON MIDLAND REGION 


A train passing one of the 14 Hewittic Rectifier substations 
on the Liverpool-Southport line. These have an aggregate 
capacity of 24,260 kW and supply 93 miles of electrified 
track. Hewittic Rectifiers installed on other sections of this 
region total 47,300 kW 
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LONDON TRANSPORT RAILWAYS CANADIAN NATIONAL RAILWAYS 


The 4,000 kW Bond Street substation, equipped The electrified section of the Canadian National Railways, comprising some 70 track 
exclusively with Hewittic Rectifiers. The plant miles in the vicinity of Montreal Terminal, is supplied with D.C. by Hewittic Rectifiers 
comprises four 1,000 kW combined rectifier in two 3,000 kW substations at Central Station and Saraguay. The photographs show 
and enclosed air-cooled transformer units. This left, a train leaving Mount Royal Station, and right, one of the four !,500 kW equip- 
company is also responsible for the supply and ments in service. These are designed for operation ‘at: 3,000 volts, D.C. 
installation of all A.C. and D.C. control gear. ' 

Some 90,000 kW of Hewittic Rectifiers have been ee 

supplied to the London Transport Executive. * Send for Publication R200/4 


HACKBRIDGE AND HEWITTIC ELECTRIC CO., LIMITED 
WALTON-ON-THAMES - SURREY - ENGLAND 


j F \ r j = ; 9] | ae ‘[ oa | rit ee 
Telephone: Walton-on-Thames 28833 (8 lines egrams & Cable Electric, Walton-on- 





ad 33 





JOURNAL I.E.E, 


Assembling a submersible motor, 


Here, there and everywhere throughout the world Harland have an unequalled 
reputation for the design and construction of pumping plant for every 
requirement. Specialisation in hydraulic, electrical and control 
engineering is the basis of Harland’s interest in all pumping 

installations from the simple to the most complicated and complex project. 


HARLAND 


THE HARLAND ENGINEERING COMPANY LIMITED 


WORKS: 
ALLOA, SCOTLAND & TIMPERLEY, CHESHIRE 


LONDON & EXPORT SALES OFFICE: 

HARLAND HOUSE, 20 PARK STREET, LONDON Wi1 

Branches in Bristol, Glasgow, Leeds, Newcastle, Nottingham, 

Timperley (Cheshire), Wolverhampton and overseas A191/14 
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ALL 


AILILIEN 


ELECTRIC MOTORS 


are designed for long life and trouble-free 

service, but it is re-assuring to know that 

provision is made to gain quick and easy 

access to the interior for the inspection 
of any part of a machine. 
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Vertical and horizontal A.C. and D.C. motors 
of all types are designed to suit individual 
power applications up to 5,000 h.p. 





A.C. and D.C. control gear can be supplied to 
suit individual requirements. 


We invite your enquiries 


Allen electrical equipment is backed by well over 75 years’ 
specialised design and manufacturing experience. 


Specialists in “‘SPECIALS”’ 


_VN_ W.H.ALLEN SONS & C° L™? 


Telephone: Bedford 67400. Telegrams: Pump Bedford Telex (Telex No. 82/00) 
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ISOPANELS 


| for Rectangular Vessels... 





Isopanels on special 
vessel for Rustyfa 
Project 


Isopanels are ideal for the heating of 
rectangular vessels. Comprising the heating sur- 
face, thermal lagging and outer protective 
metal casing, they are easily and quickly 
applied and maintain vessels at any 
required temperature under thermostatic control. : ae i noted 
Isopane 


with cut-out 


Write for fully illustrated brochure. 


ISOPAD LTD. - BARNET BY-PASS - BOREHAM WOOD ~- HERTS 
Telephone: ELStree 2817-9 & 3602 
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DE [AVAL CENTRIFUGAL 


HIGH VACUUM SEPARATORS . 
for INSULATING OIL TREATMENT | 
| I 
120 g.p.h. 
I 
i 
i 
i 


A wide range of Stationary, Portable and Roadworthy 


Portable Units with capacities from 10—1200 g.p.h. 


Specially designed high-efficiency 
equipments that ensure = 


Maximum di-electric strengths, well above 
B.S.S. requirements for new oils, which are retained 


for longer periods. 


Maximum extraction of free and 
dissolved moisture, air and solids, including 


colloidal carbon. 
No back pressures or fall-off in 


throughput capacity. 
Excessive quantities of water, sludge or solids 


which may be formed under abnormal conditions can 


be efficiently separated. 

Minimum heating of oil under high vacuum, 

low running costs—no filter aids—simple and 
bo 


reliable operation. 


These De Laval equipments are now widely employed for:— 
14 De-hydration and de-aeration of new oil when filling new transformers at site. 





2 Drying out cores and windings of:— 

(a) new transformers at site before they are put on load. (b) existing transformers whilst on load. 

3 Improving the breakdown strength of oil in transformers on load. 
1200 g.p.h. 


@ Improving insulation resistivity of transformers ] 
S Treatment of used transformer and switch oils in oil storage tanks. | 


GREAT WEST ROAD - BRENTFORD - MIDDLESEX 
Tel: EALing O116 


OIL EQUIPMENT DIVISION 
ALFA-LAVAL COMPANY LTD 


Smee'’s DL 401 
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"Trust a Maclaren 4 


YES! TRUST A MACLAREN, with their 
wealth of experience in the manufacture of 
precision instruments, to introduce a new 
ANGULAR POSITION PICK-OFF for 
SERVO SYSTEMS. Currently being used 
on the latest Aircraft Equipment, it complies 
fully with the exacting specifications involved. 


its design embodies the skill and craftsman- 
ship that have earned Maclaren an inter- 
national reputation in the field of temperature 
control. Seven standard models are available 
with both linear and sinusoidal outputs. 


Please write for our Leaflet No. 36 containing full 
details, including performance data. 














ANGULAR 


“MACLAREN” POSITION PICK-OFF 





ROBERT MACLAREN & CO. LTD., 
Eglinton Works ° Kilbirnie Street ° Glasgow C.5 - 
London Office: 75 George Street, Portman Square, W.1 Manchester Office: 120/126 Portland Street, Manchester 1 Midlands Office: 61 Bridge Street, Waisall, Staffs. 
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a | ‘Welinalec” 


COAXIAL 
cain 2 PRINTED CIRCUIT 


SOCKETS “ SOCKET* 


IN THE RANGE (COAXIAL) 


Keeping abreast of modern trends in con- 
struction, this inexpensive socket for printed 
circuitry extends the range of applications of the 
“Belling-Lee” coaxial connectors on which the 
R.C.M.F. Standard and B.S. 3041 were based. This 
deservedly popular series of connectors has been 
almost literally “right in the picture” from the 





L734/P/Al_ Free Plug 
L781/P2 Insulated Free Plug 
L604/S/Cd_ Fixed Socket 
L734/S_ Fixed Socket (Flush Mtg.) 
L603/A_ Ins. Fxd. Socket (Nylon) 
L603/B Ins. Fxd. Socket (Natural 









Polystyrene) earliest days when television receiver manu- 

L734/J/Al_ Free Socket L.1498 facture in this country acquired the status of an 

L617 Bulkhead Adaptor PRINTED CIRCUIT yee eaet 5 bps a 5 igang - high that it has 

COAXIAL SOCKET met equal success in the field o instrumentation, 

LI421 Bulkhead Socket and has been granted quality approval for use 
L616 Line Coupling by H.M. Services. 


Most ‘‘Belling-Lee” products are covered by patents or registered designs or applications 











TERMINALS - PLUGS & SOCKETS* - GLASS SEALS fal fe LEE LTD 


CIRCUIT PROTECTION DEVICES GREAT CAMBRIDGE ROAD, ENFIELD, MIDDX., ENGLAND 
INTERFERENCE FILTERS - RECEIVING AERIALS 
“PRESTINCERT” COMPONENTS Telephone: Enfield 5393 - Telegrams: Radiobel, Enfield 
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The A.1426 provides a main outlet within the frequency 
range 3:0-6-999875 Mc/s in 125 c/s steps, locked to an 
external master frequency reference source at 100 kc/s. 







Frequency adjustment from front panel or remotely 


Fully transistorized 







Provision for the addition of subsidiary fixed outlet 
frequencies to order, also locked to the master reference. 
If subsidiary outlets are not required, the master refer- 
ence sources can be contained in the synthesizer 









Power unit incorporated, works from 240 V 50 c/s single 
phase supply (other voltages to order) 






Telescopic runners can be fitted for rack mounting 






Automatic alarm provided for indication of phase-lock 
failure 







All dividers consist of combinations of two-transistor 
binary circuits 






@ Weight only 31-25 lb (14,2 kg) 


FREQUENCY 


SYNTHESIZER 
TYPE A.1426 











For further details ask for Radio Leaflet No. 306 


Standard Telephones and Cables Limited 


RADIO DIVISION - OAKLEIGH ROAD - NEW SOUTHGATE - LONDON N.II 





61/12E 











ad 40 JOURNAL I.E.B, 






RN eT AE ELECTRICAL INDICATING 
sf A : INSTRUMENTS AND 
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Miniature, Switchboard and Portable Instru- Special Shunts. THE WEIR ELECTRICAL INSTRUMENT CO. LTD 
ments. Moving Coil, Moving Iron and Rectifier Transductors for the measurement of Heavy : 
Types. Micro-Ammeters, Milliammeters, Am- Direct Currents up to 20,000 amperes. Gas Head Office Bradford-on-Avon, Wiltshire 
meters, Voltmeters, Frequency Meters and and Oil operated relays for Transformer and Works * Tel: Bradford-on-A 2044/5 
Phase Sequence Indicators. Educational Protection (Buchholz Principle). Oil operated * = Ss |. 
Instruments. relays for Tap Changer Protection. Sales Engineers in all areas. 





LEVEL CONTROLS C( 
LAMEPROOF EQUIPMEN 
ONTROLS RELAYS TIA 
S COUNTERS ALARM 
iPMENT PHOTO ELECTI 







RELAYS TIMERS PRE 
ALARM SYS 
PHOTO ELEC 
PRESSURE S&S 





RELAYS 

















WINKER BEA wn name” 
EQUIPMENT — TIMERS PRESSURE 
SWITCHES saath IERS ALARM SYSTEMS 








Me). ]e) => anata i Write for your 
5 2 PAGE — free copy now} 


DATA LONDEX LTD 
ANERLEY WORKS LONDON SE20 


BOOK TEL: SYDENHAM 3111 
RELAYS TIMER EVEL CONTROLS C( 
ALARM SYSTEM EPROOF EQUIPMEN 
PHOTO ELECTRI TROLS RELAYS TIA 
PRESSURE SWI COUNTERS ALARM 
WINKER BEACO NT PHOTO ELECTI 
EQUIPMENT LE IMERS PRESSURE 
SWITCHES LEVES@=Jernc COUNTERS ALARM SYSTEMS 
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In keeping with the Allen West tradition, 


et 
\e La 


this new range of unit contactors, 
Type UAC, has that significant 
extra, capacity in hand, the fruits 


of 50 years’ experience with electric 





motor control gear in all fields. 
Here is more than mere compliance 

with specification : here is a 
new high standard in workmanship 


and performance. 


Double-break silver-faced main and auxiliary 15A and 25A sizes now available ex stock 
contacts Write for descriptive leaflet 177/A/1-27 
Four electrical interlocks as standard 


* Clip-on ” body for instant access; renewable 


without disturbing wiring ALLEN WEST 


Specially designed arc chambers to give ample 
breaking capacity 


ALLEN WEST & CO LTD BRIGHTON ENGLAND - Telephone: Brighton 66666 - Telegrams: Control, Brighton 
Engineers and Manufacturers of Electric Motor Control Gear and Switchgear 
SUBSIDIARY COMPANIES IN CANADA, SOUTH AFRICA AND RHODESIA . AGENCIES THROUGHOUT THE WORLD 
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Slate Resistances still retain their attractions for schools 
and colleges. For this reason we have for the last 40 years 
produced a varied range to satisfy this need. Wound on 
screw cut slate bars free from metallic veins, they lend 
themselves to both graded and non-inductive windings 


: 
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Catalogue SR. 4 gives full details. & 
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Regulator i id 
tf at 
aoe et 
= Ce 
Zenith A ic Voltage Regul s incorporating our VARIAC Continuously- os at 
Adjustable Transformer are available for single and three phase supplies. The ae <3 
outputs are stabilised at + 1% irrespective of loads within their rating. ris oA 
There is no measurable wave form distortion under any condition of load and power at 4: 
factor up to the rated capacity, and the sensing device remains insensitive to im: a 
frequency variation between 45 and 60 cycles. nae Sy: 
Single phase outputs 6-0 kVA to 21-25 kVA; three phase outputs 18-0 kVA to aw ay 
64-8 kVA. > a 
Catalogue AVR. 3 gladly sent on request. ‘3 et 
ti &. 
THE ZENITH ELECTRIG COMPANY LIMITED (eee Fe 
ZENITH WORKS VILLIERS ROAD + WILLESDEN GREEN+- LONDON N W2 = tie: 
Telegrams: “VOLTAOHM, LONDON N.W.2” ays a 
ee ra ee a ae ee mos ok 
WES Gs Dipak dle OL 
chosen . . . to withstand the highly erosive 





waters of the BRISTOL CHANNEL 









YORKSHIRE 
IMPERIAL 


“‘YORCORON’ 


(Copper Nickel Alloy) 


CONDENSER TUBES 


are being installed by 
THE ENGLISH ELECTRIC CO. LTD. at 
HINKLEY POINT 
NUCLEAR POWER STATION 


under coistruction for the C.E.G.B. by 

The English Electric Co. Ltd., Babcock and 

Wilcox Ltd. and Taylor Woodrow Atomic 
Power Construction Co. Ltd. 


YORKSHIRE IMPERIAL METALS LIMITED 


HEAD OFFICE: P.O. BOX 166, LEEDS TELEPHONE: LEEDS 7-2222 

















DECI 


FG. 
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RED SPOT 
H.R.C. FUSE FITTINGS 


Providing GREATER SAFETY to operating personnel 


RATINGS: 15, 30, 60 & 100 AMPS—500 VOLTS 
NORMALLY AVAILABLE EX STOCK 





SAFETY FEATURES 


@ When the fuse carrier is removed from 
the base no ‘live’ metal is exposed, the base 
contacts being enclosed by insulating 


shrouds. 


@ The fuse carriers and bases are so designed 
that however a fuse carrier is held while it is 
being withdrawn or inserted, it is impossible 


for ‘live’ metal to be touched. 


@ Front connected fuse bases are provided 
with insulating sleeves to give protection 
should the insulation on the cable 


be stripped back too far. 


@ The shroud over the fuse terminal can be 


removed without disturbing the shroud 


*A trade mark of ‘ENGLISH ELECTRIC’ 


over the fuse contact connected to the supply, 


mnie —c 


fusegear 


SEND NOW 
FOR PUBLICATION FG/140A 





FUSEGEAR DIVISION, EAST LANCASHIRE ROAD, LIVERPOOL, 10 
FG.65 The English Electric Company Limited, English Electric House, Strand, London, W.C.2. 
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Telcon Bimetals are widely employed in many types of thermostats, a 


a 
I elcon RB: m etal typical example of which is manufactured by The Rheostatic Co. Ltd., 
and illustrated below. 


Thermostatic Bimetals consist of two alloys bonded together at their 
fo I interface and having different coefficients of linear expansion. When 
subjected to temperature change, the strips will deflect or spirals will 
rotate, the movement being proportional to the temperature change 
te Mm p & rat U re within the range of maximum sensitivity. 
Bimetal elements are ideal for use in the manufacture of thermometers, 
control elements for air conditioners, ventilators, water mixers, valves, 
co ntrol driers, ovens, domestic irons, immersion heaters, radiators, thermo- 
stats, fire alarms, etc. 


Table giving the properties of the more important types of Telcon Thermostatic Bimetals. 















*Strip Electrical Range Useful Stabilising : 
ji resistivity of max. . Heat Treatment 

re | Coen” | Micetowem | Siti | Ronee | Seno 
140 14.0 x 10-6 76 20-200 -70 to 350 350 
400 12.0 x 10-6 70 70-310 -70 to 400 350 

15 9.5 x 10-6 17 20-150 -70 to 250 350 

75 6.8 x 10-6 57 150-325 -70 to 400 350 

38 3.8 x 10-6 56 20-250 -70 to 300 350 
188 9.0 x 10-6 93 10-150 -70 to 400 350 
131 13.3 x 10-6 18 10-130 -75 to 170 175 

11 8.4 x 10-6 20 10-150 -70 to 260 350 
200 19.9 x 10-6 109 10-175 -75 to 160 260 : 

es 





























*The deflection constant is defined as the All types of Bimetal shown in the table are manufactured in strip form down to 
deflection of a strip of unit length and unit 0.005in. thick, in widths not greater than 6in. They can also be supplied 
thickness for each -C rise in temperature over down to 0.0025in. thick with a maximum strip width of 3 in. Cut strips are 
the linear part of the deflection curve. also supplied. Materials can be suitably etched to indicate the high or low 

expansion sides, as requested. 


enguiries to: TELCON METALS LTD. 


MANOR ROYAL - CRAWLEY - SUSSEX - Telephone: Crawley 28800 - Telex 8748 - Telegrams: Teicon, Crawley, Telex. 
A MEMBER OF THE BICC GROUP OF COMPANIES 








present another NEW INSTRUMENT 
— with a guarantee of overall excellence— 
“The Contact-Making ELECTROSTATIC 
VOLTMETER’”’ 


THREE APPLICATIONS 
involving the use of this 
new instrument cover :— 
1. For use as earth leak- 
age indicators and relays 
for fully insulated distri- 
bution systems, either 























Write D.C., or A.C. single or 
TODAY Ye gag 
- For high voltage test- 

for ing of capacitators to a 
full predetermined voltage. 

3. For monitoring battery 
details circuits where a relative- ~ J 
Ref. CMEV. ly high voltage (500V) 





must be maintained and 
no measurable load can 
be tolerated. 




















Send your enquiries to N ALDERS 


NALDER BROS. & THOMPSON LTD., Dalston Lane Works, London E.8 Telephone: CLISSOLD 2365 (4 lines) 








DEC 
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The compactness of the present range of Brush T.1. Distribution Transformers 
will be particularly appreciated by authorities who find it necessary to 
increase output of their existing transformer sub-stations to 
meet increasing demands for power, without carrying out major alterations 
to buildings. A modern Brush 500 kVA transformer can be placed in a 
sub-station building originally designed for a 300 kVA transformer, 
with room to spare for housing the larger associated switchgear. Besides being extremely 
compact this new series of T.1. Transformers greatly reduce noise level. 








BRUSH ELECTRICAL ENGINEERING CO. LTD - LOUGHBOROUGH - ENGLAND 





HAWKER SIDDELEY IN 
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GULLIVER TRAVELS AGAIN 


OXLEY 
BARB INSULATORS 


Life Size 


.. 1 felt above a hundred Arrowf 
difcharged againft my Hand. Thif 
fufilade ferved to invoke memorief 
of Barbf of another and more | 
agreeable Nature,namely the Oxley 
Barb Infulatorf which, though they 
be fimilarly Lilliputian in their 
fizef, yet have a confiderable 
ufefullneff in the Praticef of 
Electronick{, which much 
exceed{ their dwarfneff. 


The Oxley ‘Barb’ provides a Lead- 
Through or Stand-Off terminal 
and other devices of exceptional 
properties. Firmly anchored in a 
plain drilled or punched hole into 
which it is easily inserted without 
special tools, it holds itself in 
position by its ‘Barb’ construc- 
tion, patented in many countries 
It enables considerable economies 
to be made in large or small scale 
production. 


For full technical information for these and other Oxley products write to 


Ox Lew 


DEVELOPMENTS COMPANY LTD. 
ULVERSTON LANCASHIRE Telephone Ulverston 3306 
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Deans for 
Fibreglass-Reinforced Pliastic 


Enormous strength, high insulation properties, resistance to 
corrosion and adaptability for producing complex shapes all 
combine to make Fibreglass Reinforced Plastic ideal for 
switchboxes, control gear housing, switchcovers, etc. Deans 
specialise in the pote of these, by the matched-metal 
die process, which ensures good surface finish and close 
working tolerances. 

Deans technicians will be glad to advise on any technical 
matters concerning fibreglass applications—or to receive 
enquiries for repetition work. 


THE MANGANESE BRONZE & BRASS 


Dean c. 
(Deans and Lightalloys Division) 


eca BEVERLEY, YORKSHIRE, ENGLAND. 











es es ee ee ee 


1 USE | 


OMGG08 units: 


.... to provide low 
voltage AC and DC 


| 
| 
| 
a paiahincatsn anneal 


<H 


A more versatile and less 
costly solution to the 
problem of low voltage 
AC and DC supplies to 
the Physics and Chemistry 
Bench and worthy of con- 
sideration at the planning 
stage of new Science 
Laboratories. 





The UNILAB Bench Power Supply Unit will give you up 
to 20 volts AC and DC* in one volt steps to a total loading 
of 6 amps. 

Equally suitable for the small “(Ohms Law” class and the 
Technical College “Electronics Laboratory”. The Bridge 
Rectifier provides a perfectly steady reading on DC Meters. 
* with reservoir capacitor. 

Silver hammer finish steel case gin x gin x 7in high, with 
Input and Output Fuses and Double Pole Mains Switch. 
£12 NETT. 


Write for illustrated data sheet to: 
The UNILAB division of RAINBOW RADIO (Blackburn) LTD. 
Mincing Lane, BLACKBURN, ENGLAND. Telephone: BLACKBURN 4388 
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*fIt’s a very hush-hush job, Mr. Tomlinson’”’ 














A word leaking out in the wrong direction could upset years of 
work of design engineers. For a panel like this could double the 
output of canned soup, or increase foundry productivity. It could 
even be increasing the turnover of one of your competitors. 

In paint, in steel, in plastics, in rubber... in virtually every 
industry . . .G.W.B. control boards are being put to constant use 
to improve production methods—increase productivity, speed 
output. Leading industries call inG.W.B. for advice. Youcould too. 


G.W.B. Resistance Furnace AC Contactor Giz 


Panel including auxiliary motor equipment 

















G.W.B. FURNACES LIMITED (CONTROL GEAR DIVISION) - DUDLEY - WORCESTERSHIRE ASSOCIATED WITH GIBBONS BROS., AND 
TELEPHONE: DUDLEY 55455 WILD-BARFIELD ELECTRIC FURNACES LTD. 
Gws/288 





PANEL 
INSTRUMENTS 





Complete flexibility in panel design is made 
possible by the Weston range of “miniatures” 
which includes round, rectangular and edgewise ; 
models. Round models are housed in casesof 5 vours ac. re 
2”, 23” and 34” diameter... or, to harmonise =. es 
with rectangular panels, the rectangular type is 
available, giving an increase in scale length of 
approximately 50% over the equivalent round 
models. Horizontal edgewise instruments are 
available with scale lengths of 2}” and 3}”. 
Moving iron, moving coil, a.c. rectifier and 
h.f. thermocouple models are offered—all with 
the accepted Weston qualities of accuracy and 
reliability. 
Full particulars are to be found in leaflets— 
Lists Nos. Wl, W2, W3 and W4, copies of 
which are available on request. 





SHAE Anne tonnes Coennneonn 








SANGAMO WESTON LTD - ENFIELD «- MIDDLESEX 
Tel: ENField 3434 (6 lines) & 1242 (6 lines). Grams: Sanwest, Enfield. 


Scottish Factory : Port Glasgow, Renfrewshire, Port Glasgow 41151 - Branches : London, CHAncery 4971 - Glasgow, Central 6208 
Manchester, Central 7904 - Newcastle-upon-Tyne, Newcastle 26867 - Leeds, Leeds 30867 - Liverpool, Central 0230 - Wolverhampton, 
Wolverhampton 21912 - Nottingham, Nottingham 42403 - Bristol, Bristol 21781 - Southampton, So’ton 23328 
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of less 
resistance 


Straight lines, without bends or eddies, 

combining maximum effective heating surface 

with minimum resistance to flue gas flow. 

The economiser, using these gases to preheat feed 
water, is now an accepted part of modern boiler 
practice. The choice of equipment, however, still 
rests on considerations of design and efficiency ; Senior 
economisers are not affected by dirty flue gases. 
They employ H-shaped gill units arranged so that 
the heating surface is fully swept. The flue gases 
travel in straight lines, vertically, through passages of 
uniform area. Draught losses are consistently 

low, deposits are kept to minimum and periodical 
inspection and cleaning is much simplified. 

Why not write for further details? 


Senior fo 


SENIOR ECONOMISERS LTD 
Northumberland House, 303/306 High Holborn, London WC1 cuancery 8173 
Other members of CUPODEL LTD 
the Senior oT Limited HENRY HARGREAVES & SONS LTD 
roup of Companies THE PHOENIX STEEL TUBE CO. LTD 
THERMAL EFFICIENCY LTD 






economisers 
2 cheaper, STEAML 
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DCOL Soldering 
instruments 
DESIGN MOST SUITED 


FOR SOLDER JOINTING 
OF TRANSISTORS 


ILLUSTRATED 


+" detachable bit instrument L. 70 
idling in Adcola Combined 
Protective Unit L. 700 


British and Foreign Pats. 
Reg. Designs, etc. 


For further information apply: 
ADCOLA PRODUCTS LTD. 
ADCOLA HOUSE 
GAUDEN ROAD 
LONDON, S.W.4 

Telephones: MACaulay 4272 & 3101 
Telegrams: SOLJIOINT LONDON S.W.4 























PROCEEDINGS OF THE 
CAMBRIDGE PHILOSOPHICAL 


SOCIETY 


The Society was founded in 1819 for the 
promotion of interest in all scientific studies. 
Since its foundation it has encouraged the 
prosecution of original research by publishing 
a number of periodicals. Of these the Proceedings 
is devoted almost entirely to work in Mathe- 
matics or in those subjects—except Biology— 
in which Mathematics plays an important part. 


Proceedings of the Cambridge Philo- 
sophical Society is one of the few scientific 
journals that covers a wide range of interest and 
is at the same time up to date. All articles 
published embody original research and many 
are by leading authorities in their field. 

Proceedings is published quarterly. Sub- 
scription £6. 10s. per volume. Single numbers 
38s. 

Orders should be placed with 
CAMBRIDGE UNIVERSITY PRESS 
BENTLEY House, 200 Euston ROAD 


j Lonpon, N.W.1. 
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REGD. TRADE MARK 


FOR CONTROL OF io) ie wei a 
CURRENT 
POWER 


HEAT lela 


a “i ‘ ee Vari @C.. .THE ORIGINAL 
o é AND BEST 
ve VARIABLE TRANSFORMER 
ER Scio ts eeilaan tae Made in England by The Zenith Electric Co. Ltd., London, _| 
and exclusively eninge in the U.K., Eire & British = by :- 
Write for information to 
Publicity Department, Hoddesdon. 


VALLEY WORKS - HODDESDON : HERTS: TEL: HODDESDON 4541-4 - 76 OLD HALL ST: LIVERPOOL 3: TEL: CENTRAL 4641-2 


NEw GEAR ai 


UNITS 


REDUCTION 


RPM 0-12-28 
TORQUES UP TO 500 LB/INS 





































TYPE SD 35 
AC SPLIT PHASE 
OR 3 PHASE INDUCTION 


FOR ILLUSTRATED LITERATURE 
WRITE TO: 


TYPES SD 29 & SD 31 Hey g ” 
AC PERMANENT CAPACITOR DC SHUNT OR 
OR 3 PHASE INDUCTION AC/DC SERIES 





REG. DESIGN NOS. 902679-80 
H.3 


Fully illustrated literature from Parvalux Electric Motors Limited (J.1.E.E.), Wallisdown 
Road, Bournemouth, Hampshire. Tel: Winton 4963/4. Grams: Parvalux, Bournemouth. 
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Silver-faced 





FINE SILVER 
~ 


| 
“aa 
COPPER 


FINE SILVER 
“ 


SSS }— 


“ya 
Y 
Z| 


/ 
COPPER 


a 





and new! 


JMC OFFER A NEW SILVER-FACED RIVET 
CONTACT THAT CUTS PRODUCTION 


FINE SILVER 


\ 


COPPER 


EFFICIENCY 


AN IDEAL COMBINATION OF ECONOMY AND * 
* 


Please ask for full technical data 


This new silver-faced contact is one of the 
many types featured in our booklet 1302 
“Electrical Contacts”. Copies are available 
free on request. 


+ + + 


Johnson <> Matthey 


JOHNSON, MATTHEY & CO., LIMITED, 73-83 HATTON GARDEN, LONDON, E.C.|1. Telephone: Holborn 6989 


Vittoria Street, Birmingham, !. 


Telephone: Central 8004 
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The most recent development in JMC contacts, 
this new silver-faced rivet offers definite advan- 
tages to large-scale users: 


COSTS FOR LARGE-SCALE USERS . 


Solid copper body with a permanently bonded 
silver contact face 


Uniform thickness of silver over entire head 


Hard silver face combined with soft copper 
shank for ease of riveting 


Flat, domed or hemispherical head forms 
Head sizes from 5/32” dia. to 5/16” dia. 
Wide variation in dimension ratios 


A number of preferred sizes available for quick 
delivery in quantities of 10,000 upwards. 


75-79 Eyre Street, Sheffield, 1. Telephone: 29212 
$01/227 
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By the time these children are ten years older, 
Britain's power demands will have doubled. But 
the number of transmission towers will not have 
doubled. On the contrary — because the Central 
Electricity Generating Board is adopting 400,000 
volt transmission, fewer new towers will be 
needed. The new power system will use some 
existing towers, suitably reinforced, and a limited 
number of new, slightly taller ones. By Act of 
Parliament, the C.E.G.B. must provide an efficient, 


PUBLISHED BY THE INSTITUTION OF ELECTRICAL ENGINEERS. 





Will they write to 
“The Times 



















economical electricity supply, while preserving 
visual amenity as far as possible. 


WB These advertisements are appearing in the farming and country 
magazines. The Central Electricity Generating Board thank electrical 
contractors for their co-operation in the past, and know that they 
will do all they can to preserve the amenities of the countryside. 


who make and supply electricity to 
12 Area Electricity Boards in England 
and Wales (which re-sell to 
consumers) and British Railways. 


Write for a copy of ‘Preserving Amenities” to 
The Central Electricity Generating Board, 77,Winsley Street, London, W.1 


PRINTED BY UNWIN BROTHERS LIMITED, WOKING AND LONDON 











DOUBLE SECURITY 


The Members of the 

ASSOCIATION OF STEEL CONDUIT MANUFACTURERS 
are united in their determination to maintain the 
HIGH AND CONSISTENT QUALITY OF THEIR PRODUCTS. 


THE A.S.C.M. MARK 


is a guarantee of the fulfilment of this intention and also to the 
fact that A.S.C.M. Conduit conforms to B.S. Specification 31. 
A.S.C.M. methods of production and the self-imposed high 
standards achieved ensure just that 


EXTRA SATISFACTION AND SECURITY 


by which Architects and Consulting Engineers can make 
absolutely sure of the reliability of the electrical installations 
for which they are responsible. 


SPECIFY A.S.C.M. 
AND ENJOY THIS DOUBLE SECURITY 


> * 
1 ase 
Association of Stee! Conduit Manufacturers. Hagley Road, 


takes the \\ 


A.S.C.M. MEMBERS 


General Electric Co. Ltd. 
Incorporating : 

The Oriental Tube Co. Ltd. 
Metallic Seamless Tube Co. Ltd. 
Monmore Tubes Ltd. 

Simplex Electric Co. Ltd. 
Incorporating : 

Credenda Conduits Co. Ltd. 

Simplex Conduits Ltd. 

Stella Conduit Co. Ltd. 
Walsall Conduits Ltd. 

Electrical Conduits Ltd. 
Hildick & Hildick 


Birmingham, 16. 











